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OTHER G-E AIDS” 


this picture 
, TO BETTER VOLTAGE 












VOLTAGE STABILIZER— 

Automatically provides a con- 

stant 115-volt supply to a 
given load, on circuits vary- 
ing from 95 to 130 volts, 
Ratings from 50 to 5000 va. 
Ideal for precision laboratory 
or manufacturing processes, 
or built into such equipment 





1 The dry-type transformers are close to the load, yet 


out of the way. 


quired. 


Little installation space is used. 


LITT 


Do YOU REALIZE the many 
jobs on which you can use small G-E 
dry-type transformers to advantage? 
Insulating lighting circuits from power 
circuits, boosting low line voltage, and 
supplying the right voltage for the 
most economical operation of motors, 
machine tools, and welding apparatus 
are only a few of their many money- 
saving applications. 

Stay cool; save space—Type D trans- 
formers are cooled by natural-draft 
ventilation. Their unique case con- 
struction aids the flow of ventilating 
air through the transformer coils. 
They can be installed against a wall 
or close to other units with little or 
no effect on the temperature rise of 
the transformer. Because of this fact, 
considerable space can be_ saved, 
especially when a number of these 
transformers are to be banked. (For 


There are no long runs of heavy copper. 


No expensive, space-stealing fireproof vaults are re- 


The transformers are totally metal enclosed for safety. 


The slanted-louver construction, top and bottom, to 
assure cool operation. (The “chimney effect" produced 
by this construction carries away heat rapidly.) 





‘ 


THEY'RE ALL ADVANTAGES 
YOU CAN HAVE WITH 


| G-E TYPE D 





example, the above installation in a 
midwestern plant. Here, only a small 
platform is required to take care of 
six 100-kva units to supply 230-volt 
annealing furnaces.) 

Easy to install; maintenance negli- 
gible—As these transformers are small, 
compact, and lightweight, and do 
not require a fireproof vault, they can 
be installed almost anywhere you 
wish. The ease of disassembly and 
reassembly of case parts permits 
quick inspection and cleaning, when 
necessary. Operating records show 
that little or no maintenance is re- 
quired. 

Type D transformers are avail- 
able in ratings up to and including 
100 kva—600 volts and below. For 
further information, ask for Bulletin 
GEA-897. General Electric Company, 
Schenectady 5, N. Y. ; 
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as radio transmitters. 











VARIABLE-VOLTAGE AUTO- 
TRANSFORMER — Provides 
smooth, adjustable control 
of voltage, current, light, 
temperature, power, and 
speed at a turn of the dial, 
Ratings from 243 to 810 va. 


ideal for use in factories, 
_ laboratories, and assembled 


TRANSFORMERS _ 


with other equipment. 


AIR-COOLED REGULATORS — 
Automatic type: for secondary 
_eclrcuits (10°, regulation, 


_ false and lower). Remote- 
motor or hand operated: for 
-faboratory or testing (100° 
raise and lower). Ratings up — 
to 12 kva, 600 volts. 


THE RIGHT VOLTAGE 
AT THE RIGHT PLACE 
DOES THE JOB 
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lA FIRST CLASS 
INSTALLATION?’ say electrics 


(and they also say, “SO EASY TO PUT IN’) 


ra 67 
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: a. cis above is the switch block 
from a Murray Single Throw. Fusible. 
Type D, Safety Switch. In the circle is the 
outstanding feature — the double break i 
blade and arc quenching chamber. | 
Each blade is provided with a double 
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Arc-quenching con- 

etneiisie break — the arc is broken into two parts. 
4 Pole, a. oe The burning is greatly reduced by this 
100 Ampere Safety _ feature. Whatever arc is formed at each of 






Switches. - the two breaks is drawn into a narrow slot 


in the mounting base where it is length- 
_ ened-out and cooled —the effects co-acting 
to quench the arc almost instantly. 
This arc-quenching construction coupled 
with those Murray Switch characteristics 
as ample wiring room, properly placed 
knockouts, good-looking cabinets, assure 
the electrician the satisfaction that comes 
from a first-class installation. Metropolitan 
Device Corporation, Brooklyn, New York. 
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SAFETY SWITCHES 
THERE ARE MURRAY JOBBERS EVERYWHERE 
Keep On 

BUYING WAR BONDS AND STAMPS 
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APPLETON 


i&PLOSION-PROOF EQUIPMENT 


Goes a Widle Margin of Sofely 


No chance for arcs to cause ex- 
plosions or fires—in chemical 
plants, powder mills, oil-refin- 
eries, rubber plants, and other 
hazardous locations—with Ap- 
pleton Explosion-Proof Fittings, 
and Receptacles and Plugs, to 
seal in all danger in every type 
of installation. 


Rugged, heavy-duty Appleton 
Explosion-Proof equipment— 
cast of tough malleable iron— 
assures safe, dependable, efficient 
operation. The complete Appleton 
line, which includes Dust-Tight 
and Vaportight fittings and fix- 
tures as well as Explosion- 

Proof, offers exactly the 
right fitting for every job. 
All conform to exacting 


CONDUIT FITTINGS « OUTLET AND SWITCH BOXES e 


code requirements, are approved 
by Underwriters’ Laboratories. 


Save time, insure permanence 
by specifying Appleton fittings 
—“STANDARD FOR BETTER 
WIRING” —for hazardous loca- 
tions and all other conduit jobs. 


Sold Through Wholesalers 


e 
APPLETON ELECTRIC COMPANY 
1704 WELLINGTON AVE., CHICAGO 13, ILL. 


Branch Offices; NEW YORK, 76 Ninth Ave. « 
DETROIT, 7310. Woodward Ave. * CLEVELAND, 
1836 Euclid Ave. *« SAN FRANCISCO, 655 Minna 
Street « ST. LOUIS, 420 Frisco Bldg. « LOS 
ANGELES, 100 North Sonta Fe Ave. * ATLANTA, 
203 Luckie St.,N.W. * BIRMINGHAM, 6 N. 
Twenty-first Street « MINNEAPOLIS, 305 Fifth 
St., S. © PITTSBURGH, 418 Bessemer Bidg. © BAL- 
TIMORE, 100 E. Pleasant St. * BOSTON, 
10 High St. » DENVER, 1536 Sixteenth 
St. © PHILADELPHIA, 1217 Race St. 
Resident Representatives: Cincinnati, 
Dallas, Konsas City, Milwaukee, New 
Haven, New Orleans, Seattle 





Type ARTC—"SEAL-I 
Explosion-Proof @ 
Breaking Switch Unil 
left). Cover removed 
roomy wiring chamb 
center switch chamber 
lated in approved exp 
proof method, : 





»n-Proof, Dust-Tight, and Vaportight 
dead-end receptacles, switches of . 
fixtures — everything for comp 
including the first and only © 





EXPLOSION-PROOF FITTINGS © REELITES — 
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Sh INSULATING 
VARNISHES 











ic VARNISHED FAB- 
RICS AND TAPES 






Sh VARNISHED 
FIBERGLAS 






yar SLOT INSULATIONS 





by the Leader in Insulation! 












Motor manufacturers have come to the realization that the specifi- 
cation “Completely Insulated by Irvington” means longer motor 
life with less chances of electrical failures. Basic'to this is the fact: 
that every Irvington insulation has been formulated to produce 
' definite and outstanding characteristics — resistances to the agents : 
d of motor destruction — heat, corrosive fumes, excessive moisture b 
IRVINGTON PRODUCTS include: etc. Insulations have been designed for regular and unusual motor a 
Core Plate, Finishing and Sticking needs. — matched to work with each other for blended, smooth — r 
vcore ore nese oo acting motor performance — to produce long-lasting and depend- 
Silk © Varnished Papers Insulating able motors. From this one source, Irvington, you can obtain st 
Punchings « Fibron Plastic Tapes insulations not only for motors but for all other electrical equip- P! 
e Cardolite Compounds ment as well. Each and every product is kept to Irvington’s high 
standards by strict laboratory and production control. We offer bs 
our cooperation and invite your inquiries. Write Department .96. 4 


(ey) IRVINGTON] — 
“Same = VARNISH & INSULATOR COMPANY : 
Irvington 11, New Jersey, U. S. A. | 


‘ Electrical Contracting, July 1945 Electr; 





How Allis-Chalmers Engineering Discovers New Ways to Build Better Motors for You, 


WANTED: 


-C Motors to 


ive for Navy! 


UILD SUBMERSIBLE MOTORS to 

run 25 feet under water — and 
build ’em to run that way 90 days at 
a stretch! That’s the tough assign- 
ment Navy engineers turned over to 
Allis-Chalmers. 


Those motors had to: 1) with- 
stand sea pressure; 2) stay water- 
proof; 3) be light in weight. 


No. 1 problem was... how to 
build water-tight casings. A-C en- 
gineers experimented, found the so- 
lution in fabricated steel. 


Quickly, individual casing parts 
were built. Subsequent hydro- 
Static tests applied to them showed 
molecular arrangement and carbon 
content of steel to be ok. Result 
—only a heavy weld between fab- 
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vicated parts was needed to assure 
water-tightness! 


Now the going was easier. For 
adequate surface seal, field yokes 
of one-inch rolled steel were used. 
End housings were reinforced. Ex- 
posed adjustments were made leak- 
proof. Then . , . minor changes in 
insulation, at other points, and the 
problem was solved. 


* * * 


“What's all this got to do with 
my problems?” you may ask. Just 
this... Everytime A-C tackles the 
job of building special motors for 
extra-tough war applications, like 
this one, it also discovers important 
new ways to build better standard 
motors for you! 


That’s why you hear it said so 
often, “You can depend on Allis- 
Chalmers Motors!’ ALuis- 
CHALMERS, MILWAUKEE, WIS. 


You Can Depend on 


ALLIS- 
CHALMERS 


Motors 
















 UWES 


*THE EXTRA | | 
TRI/CLAD | ' 


AEG. US. PAT. OFB. 






WOW OU 


| 






TOR 
ion wo \N 
ag WNDU ag ER 
MOR 





| 












Special motors can be ¢ 
custom built in Tri-Clad h 
design for your problem 


Your exceptional drive requirements rp 
may call for an induction motor spe- de 
cially designed to the job. Whatever pr 
its rating, it can generally be built in 


with many of the Tri-Clad motor's 
strong points, such as enclosed upper 
portion, smooth cast-iron end shields, 
windings of Formex wire, and double- 
| end ventilation. 


General Electric’s special motor en- - 
4 gineering has produced the world's 
fastest motor, the world’s strongest 
motor, and many other tradition-break- 
ing designs. We'll welcome your un- 
usual problems. 











HERE’S TODAY’S WIDER RANGE OF STANDARD SIZES . 
TRICLAD Type K | 1 hp to 2000 hp at 1800 rpm ee 
“on 

| TRI/CLAD Type KG 5 hp to 200 hp at 1800 rpm com 
(High starting torque, low | ne 













"Trade 








6 starting current) 


Bact ?//CLAD Type KR Available to 100 hp in speeds required 
TRI of HF 2) (High starting torque, high oat nar flywheel drive (punch press, 


slip) 
MOTORS 
Sek. 
















Buy all the BONDS you can—and keep all you buy 
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PROTECTION OF 
CONSTRUCTION 


G-E STANDARD Tri-Clad Induction 
Motors Now Available to 2000 hp 


For that important big drive (up to 2000 hp, 1800 
rpm) you can now get a G-E standard Tri-Clad in- 
duction motor. All the protective features that have 
proved so valuable to service continuity and long life 
in the more widely used sizes are included: 


EXTRA PROTECTION FROM PHYSICAL DAMAGE 
—Cast-iron construction with upper portion completely 
enclosed to keep out falling objects, dripping liquids. 
Streamline, cast-iron end shields. Corrosion-resisting 
finish. 


EXTRA PROTECTION FROM ELECTRICAL BREAK- 
DOWN—Windings of Formex* wire are solidly 
bonded with synthetic resins strongly resistant to heat, 
oil, and moisture. Formex wire insulation stands up 
strongly under abrasion or “heat-shock.” 


EXTRA PROTECTION FROM OPERATING WEAR 
AND TEAR—Available with either sleeve or ball 
bearings—in dust-tight housings. Sleeve-bearing de- 
sign is a further refinement of well-proved Tri-Clad 
motor bearing proportions, efficiently lubricated, with 
] “air seal” to insure oil tightness of the housing. 





4 The Tri-Clad, in its wide range of types and sizes, 
is G.E.’s most widely used (integral-hp) motor. Chances 
are that there’s a Tri-Clad to meet your requirements 
“on the nose.” For information on General Electric's - 
complete line of Tri-Clad motors, ask for GEA-3580. 
General Electric Company, Schenectady 5, N. Y. 


*Trade-mark reg. U.S. Pat. Off. 
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for 
full-voltage 
starting 
of squirrel-cage 
a-c motors 


‘WAYS T0 SAVE BY USING. COMBINATION 


1. SAVE MONEY—List price slightly more than 
for two separately mounted devices, but the 
difference is more than made up by the savings 
in wire, conduit, fittings, and installation costs. 


2. SAVE ORDERING TIME—Instead of buying two 
separately mounted devices, you buy one factory 
co-ordinated unit that controls and protects 
your motor. 


3. SPEED UP INSTALLATION—Users report a 50 
per-cent reduction in mounting time, a 40 per- 
cent reduction in wiring time, as compared with 
the installation of two separate devices. You 
connect to only 9 terminals—not 15. 


STARTERS 


4. SAVE WALL SPACE—You can mount combina- © 


tion starters in small, unused places either near 
to or remote from the operator. 


5. CONSERVE MAN POWER—By eliminating one — 
complete mounting job on every installation, © 


you save valuable man power. 


6. SAVE CRITICAL MATERIALS — Combination 
starters have less copper wire, steel conduit, 
and fittings than separately mounted devices. 


—AND THEY SAVE YOUR MOTORS, TOO. The fuses, 
or the breaker, are co-ordinated with the thermal 
overload relays to give complete motor protec- 
tion under short-circuit or overload conditions. 
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: ._ Manual and Magnetic Starters 


— Reduced-voltage Magnetic 
 Starter—These starters are 
recommended for poly- 

. Induction phase motors 
ors, compressors, ete. 
Available in ratings from 
5to 900 hp at all standard 

_ woltages and frequencies. 


fo 

: Primary. res istor ‘Magnetic 
Starter—Well adapted for — 
squirrel-cage induction 
motors .on geared or 


full-voltage torque must 

' be avoided. Although the 
- magnetic starter shown is 
of the general-purpose 
type, other enclosures are 
available for different 
operating conditions. 


Accessories 


Float Switch—Suitable for use in the control 
circuit of a-c or d-c automatic starters, and 
can directly handle the circuits of small 
motors. All float swifches are dripproof and 
splashproof, and are suitable for . outdoor 
installation when they are not subjected to 
snow or sleet. 


WHAT IS YOUR APPLICATION? 


G-E starters come in a variety of enclosures to meet 
any operating conditions in your plant. We’d like to 
send you any additional information you may want- 
And, remember, our engineers will be glad to help you 
select the correct type of starter for your needs. General 
Electric Company, Schenectady 5, N. Y. 


Buy all the BONDS you can—and keep all you buy. 


(2) ELECTRIC 
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ommended for the auto- 
‘matic control of motor- 
driven pumps, air com- 
pressors, and similar 
applications. The gover- 
nor is designed to han- 
die the control circuit 
‘of any .standard G-E 
d-c or ac automatic 
starter rated up to and 
including 300 amperes. 
Above 300 amperes, it 
/* is necessary to insert a 


INDUSTRIAL 
CONTROL 


676-139-8910 





There is no substitute for engineering. Natione 
ognized engineering talent . . . PLUS exclusive equipment, 
careful materials control, and exacting inspection... . 
explain PLASTIC’S ‘amazing achievements in the design 
and production of thermoplastic insulated wire and cable. 
This engineering “know how" is at your command... . 
for today's planning or tomorrow's production. Write for 
complete iatarensiien and samples engineered to fit your 
particular requirements. Remember... . when. you're thinking 


of PLASTIC you're thinking of US! 


Tit 
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Type WMK Enclosed Safety Switch 


-CONDULETS 


are rain-tight. You can use them in 





both indoor and outdoor locations. 


i 
i 


Safety. Positive interlock prevents opening the 
| case unless switch is “off.” Dead front switch 
7 is held in “off” position while case is open. 


} Switches. Quick make and break mechanism. 
1 Double break, reinforced, positive pressure- 
_ type blade and jaw construction. _ Positive 
/ pressure fuse clips. Combination solder or 
" solderless wire lugs. 


"4 | Cast metal case. Strong and durable. Four 
sturdy mounting feet. . Many possible thread- 
ed hub arrangements for both vertical and 
horizontal conduit. Cover may be padlocked 

to prevent unauthorized entry. Operating 

_ handle may be padlocked “on” or “off.” 


Permanent lubrication in the threaded oper- 
‘ating shaft bearings resists corrosion and pre- 
vents the entrance of dust and moisture. 


‘Horsepower ratings. 2 through 50-H.P. 30, 
60, 100 or 200-ampere. 230-575-volt A.C. 
250-600-volt D.C. 


Listed in Condulet Catalog No. 2500, Section 50, Page 20. 


A 
Nationwide 
! Distribution 
Through Electrical 





Wholesalers (CONDULETS are made 
ay only by CROUSE-HINDS) 
<> 








CROUSE-HINDS COMPANY 
Syracuse 1, N. Y., U.S.A. 


Offices: Birmingham—Boston—Chicago—Cincinnati—Cleveland—Dallas—Denver—Detroit—Houston—Kansas City—Los Angeles—Milwoukee—Minneapolis—New ‘York 
Philadelphia—Pittsburgh—San Francisco—Seattle—St. Louis—Washington. Resident Product Engineers: Albany—Atlanta—Buffalo—Charlotte—New. Orleans 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. ’ 
FLOODLIGHTS 





CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - 
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EXPENDABLE — but giving FULL LIMIT protection 
Cc > EE 


Economy pioneered in fuse invention and 
development, and has constantly improved 
the quality, performance and dependability of 
EconomyFuses and‘Drop-Out” Renewal Links. 


Economy Fuses, with Economy’s “Drop-Out” 
Renewal Links, are the “Shock Troops” which 
protect the main army of electrical devices, 
instruments and equipment...expendable 
when danger threatens, yet strong enough 
to give full limit safety before blowing... 
thus eliminating costly, needless current 
interruptions. 


Economy “Drop-Out” Renewal Links are in- 
expensive... quickly and easily replaced 
..- give consistent protection at full 
rated capacities. 


Representatives in all principal cities... SOLD 

THROUGH JOBBERS EXCLUSIVELY SINCE 

1911. First to be approved by Underwriters’ 
Laboratories. 


Protection with ECONOMY 


Cartridge Type 
0-600 Amps. 
0-600 Amps. 


Plug Type 
3-30 Amps. 125 Volts 


250 Volts 
600 Volts 


TIME-TESTED + RELIABLE «+ SAFE 


2717. Greenview Ave., Chicago 14, Illinois 
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Basier to install, Killark 2-Ring Thinwall Fittings, provide maximum gripping 
J aad perfect sealing in record time. 

The first ring, the “engagement” ring forms a wedged seat for the notched “wed- 
ding” ring which locks and seals as the “hex”’ nut is tightened. 

Threading of conduit is eliminated through the use of the Killark 2-Ring Thin- 
wall Fitting. Saw the conduit, insert into the conduit body hub, a few hand twists 
of the “hex” nut and the wrench does.the rest to make a permanent, dustproof 
tigid fit. 

This new Killark fitting comes in sizes for 2" to 2” pipe size. Another Killark 
fiting to improve the installation job! 


This is but one of the thousands of fittings in the COMPLETE 
KILLARK LINE of Conduit Bodies, and Fittings, Explosione 
proof and Vaporproof Fittings and Lighting Fixtures. Do 
you have a complete Killark Catalog? Send for it. 


%. 


BRANCHES: Offices and Warehouses: Atlanta, Baltimore, Boston, Vandeventer & Easton Aves. 
Chicago, , Detroit, Los Angeles, New York, Philadelphia, 

sae: acdsee de: ST. LOUIS 13, MO. 

Offices: Cincinnati, Cleveland, Dalles, Kansas City, Minneapolis. 
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ight Rigid Steel) 


Ba Se eee tac, aac ne nes ERRNO ORT RES | 





Smart Post-War Planning Demands 
SAFE Wiring Methods 


A double responsibility con- With standard-threaded rigid steel 
fronts the electrical industry: conduit, such as Youngstown’s Buck- 
The obligation to replace make- eye, again available through distri- 
shift, unsafe wiring systems, in- butors, there is no reason not to pro- 
stalled according to “must do” vide dependable wiring protection. 
emergency ideas, forced on in- Wherever there is moisture, or 
dustry by war time shortages vapor, or excessive vibration, or 
and regulations. possibility of corrosion, or accumu- 
The duty to install only assured- lating dust and dirt, or danger of 
ly safe wiring systems in all crushing or other mechanical injury, 
new post V-Day construction. specify and use Youngstown Buck 
Remember this: The only wiring eye Conduit. 
stem approved by the National 
lectrical Code as moisture, vapor, 
dust and explosion proof in hazard- 
ous locations is a standard-threaded 
rigid conduit. 













YOUNGSTOWN « 


THE YOUNGSVYOWN SHEET AND TUBE COMPANY 
> / YOUNGSTOWN, OHIO ° Ask vour disteiedier das 
Eb ektbe-loiathd-)¢ f Youngstown Buckeye Conduit-Pipe and Tubular Pr f 
CABeeem - ALLOY AND YOLOY STEELS ery lates - Electrolyte ee 
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p ight. 


at 1 mas 


In a split second snap of your 
fingers you can convert any 
cable outlet into a Code- 
Approvedt insulated bushing 
at next to no cost. 


"TInsuliner’s LEEVES 


DO THE TRICK 





‘ 


J 


I ' 
f= 
-B 





Wy 




















it automatically lines end 
of conduit and bushing 






























11 before oF j 
yick to insta + over movth. Prevents cable T&B feather. 
Snot fishing. we - Be nag nage ae abrasion and shorts. insoliner Wewwr nt 
the wires | and slide into place. n all sizes, /2" to 6", 








Or any standard con. 
Ei wf “ duit or EMT satten 


With Insuliner Sleeves in stock, your present conduit 
bushing stock will immediately service any insulated 
bushing requirement. 

Under the T&B Plan, Insuliner Sleeves, like all other 
T&B wire fittings, are sold exclusively through the 
service organizations of T&B Electrical Wholesalers. 








* Trademark Reg. U. S. Pat. Off. 
* Patented. 
t See N.E. Code {| 3012-b. 


THE THOMAS = BETTS CO. 


INCORPORATED 


manufacturers of electrical fittings since 1898 
ELIZABETH.1, MEW JERSEY 






in Canada Thomes & Betts Lid. Montreal 


MIHERE IS NO SUBSTITUTE FOR ENGINEERIN 
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BIG BUSINESS |,4 LitTLe BUSINESS 
BOTH ENJOY THE BENEFITS OF 


FLEX-A-POWER 


FEEDER DISTRIBUTION SYSTEM 





10 feet or 10,000 feet... . 


In the gigantic “name” plant or the neat little specializing 
factory, TRUMBULL FLEX-A-POWER distributes indus- 
trial power to any or all points of load with maximum 
safety . . . minimum expense. 

This “plug-in” electrical highway is a standardized system 
of enclosed bus bar units which may be connected to form 
a simple, straight road or a vast network of avenues and 
streets from which power, by means of Flex-A-Plugs, is 
carried directly to your machines. 

Initial investment is LOW .. . installation, FAST... 
any future change or expansion, a SIMPLE procedure .. . 
maintenance, practically NIL ... and the entire system 
is almost 100% SALVABLE. 


FLEX-A-POWER can be one of your most potent weapons 
both for war plant expansion and peacetime reconversion. 


Installation of low cost “125” 
Flex- A-Power in a small 
workshop. “125” is recom- 
mended for total connected 
loads up to 250 amperes. 


OTHER FACTORIES AT NORWOOD (CINN.) O. 
SEATTLE — SAN FRANCISCO — LOS ANGELES 
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Installation of “FVK” Flex-A-Power in @ 
large industrial plant . . . “FVK” is available 
in 3 capacities: 250, 400 and 600 amperes. 
Main or “Header” Bus Installation of “LVD” 
Buss-Wa may be used to feed individual 
runs of “FVK” Flex-A-Power. 








LEADE! 
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LEADER” Kvcoce Foc” BRINGS THE 


Wausval beauty incorporated through skillful engineering with the 
ultimate in servicing and construction features, makes the new Officer 
«s»Model VL-440, a fascinating addition to the Leader line of 
fvorescent fixtures. 
© Diffusion of natural lamp brightness is accomplished by use of a 
‘eel high gloss louvre without sacrificing light output. The translucent 
© panels of durable molded plastic allow light transmission without 
Qlare, producing a soft illuminating effect. Side panels of steel also 
Byailable as optional equipment. Louvers are furnished with either a 
“45° or a 31° cut-off. 
Wafer thin, clean cut appearance insures trim and smart installa- 


ADVANTAGES OF FUTURE 


tions, improving the lighting facilities and enhancing the beauty of 
the establishment. | 

Leader VL-440 is designed for individual or continuous run mount- 
ing for either ceiling or pendant installation. The louvre, flush in unit 
is hinged on one side to permit servicing of unit. Tracks for surface 
mounting of fixture can be provided to facilitate installation. Brackets 
are fastened to unit and after fixture slides on the tracks, the automatic 
lock prevents fixture from sliding off track. No screws are necessary. 

VL-240—A two 40 watt lamp, companion unit to the “Officer” similar 
in design and appearance to the ‘Officer"; for installation ‘requiring 
less light concentration. 


4 
TYPICAL VL-440°NSTALLATIONS 





LEADER ELECTRIC MANUFACTURING CORP., 6127 N. Broadway, Chicago 40, Ill. -- 2040 Livingston St., Oakland 6, Calif. 
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MODERN, STREAMLINED 
5 aes? = | os eee 
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RW) HETHER you choose electrical 


conduit on the basis of safety, 
ease of installation, or cost—ora 
combination of all three — Republic 
ELECTRUNITE E.M.T. offers distinc 
advantages in practically every typeof 
construction. Consider the following 
—then decide for yourself. 





Because it is threadless, ELECTRUNITE E.M.T. needt 
no extra metal asa basefor thread cutting. Compare te 
difference in thickness— excess — betwees 
ELECTRUNITE E.M.T and ordinary threaded condui. 

‘ 

















Ut CG | 
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RACEWAYS OF REPUBLIC ELECTRUNITE E. M. T. 
WILL HELP YOU KEEP ON PROFITABLE SCHEDULE 


SAFETY— ELECTRUNITE E.M.T. 


evant adequate electrical and 
ical protection as deter-" 


by Underwriter’s Labora- 

tories. It is also approved by The 

ational Electrical Code for’ ex- 

posed, concealed or concrete slab 
construction. 









uniform, tightly-adherent zinc 
ting gives continuous rust and 


ds and unmarred by pipe 
ch teeth. 


SE OF INSTALLATION — Be- 
e it is threadless ; ; : Inch- 
ked ... light in weight ; ; ; and 
to bend, Republic ELECTRU- 
TE E.M.T. goes in quicker— 
faves time and headaches in diffi- 
cult, hard-to-reach installations. 





WEIGHT 
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sion protection—unbroken by: 


Two simple compression-type fit- 
tings create strong, water-tight 
joints that will not vibrate loose. 


With the patented ELECTRUNITE 
Bender, standard radius bends can 
be predetermined and made rapidly 
and accurately, either in the shop 
or on the job. 


COST—The material cost of an 
ELECTRUNITE E.M.T. installa- 
tion—including all necessary fit- 
tings—compares favorably with 
old-style threaded conduit installa- 
tions, 

For more information on this mod- 
ern, lightweight, rigid steel con- 
duit, see your local Republic ELEC- 
TRUNITE Distributor. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION ¢ CLEVELAND 8, OHIO 
Export Department: Chrysler Bldg., New York 17,N. Y. 





Simple, coupling creates strong, 
water-tight joints in a burry... is easily tightened 
with a pair of pliers. < ; 





Predetermined bends are made easily and quickly 
with the patented ELECTRUNITE Bender and 
“Inch-Marked” Electrunite E.M.T, 


’ ELECTRUQITE E.M.T. 


REG. U.S. PA 
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METAL RACEWAYS 
























for convenience, economy, efficiency 
- « in the installation of modern light- 
ing systems, whether incandescent, 











fluorescent or newly developed light A complete series of basic sur- Al 
sources are specified. face raceway wiring systems .. . t 
each with its own range of in- ier 

f ¢ 2 stallation fittings ... intercon- indu 

a nectable one with another and = § othe 

WHERE TO USE IT... 3 with already installed wiring, = © M1) 
i ms CUTE 
en a an ki 

12. 

In this photograph is shown a typi- = 

whic 

cal use of Wiremold 2100 and 700 equi 

raceways with their installation fit- ff ” ‘y 

tings in wiring a building of mill om 

type construction for fluorescent light- gap o 

the k 


ing units. Note the wide adaptability to th 
of Wiremold in handling a difficult 
ceiling installation and. the conven: 
ient ‘arrangement of switch controls 
-on the building columns. 









Diagrammatic drawing shows the fittings 
used in this type of installation and em- 
phasizes the interconnectability between 
the different sizes of raceway, which is 
an important feature of Wiremold. By 
using the various sizes of Wiremold race- 
ways, interconnecting with each other 
and with existing wiring installed in the 
building, it is possible to plan a com- 
plete wiring layout from panelboxes to 
outlets with maximum economy in ma- 
terial and in time of installation. Write ‘fg ie - eed 
to The Wiremold Company, Hartford 10, | 4 

no $748 To “; 


Conn., for a copy of the. Wiremold Cata- 
log and Wiring Guide #16A and Engi- 
ELECTRICAL CONTRACTORS 
Business publications like these, with aggregate cir- 


neering Data Sheets covering. this type 
of installation. 

- : culation of over 240,000 monthly among your pros- 

THE WIREMOLD COMPANY : pects and catry Wiremold advertising 


rtfo “ Connecti 5 ten a messages designed to HELP YOU BUILD BUSI- 
He rd 10, Co cut b* NESS. Tie in with this aggressive promotion program. 
. Ss 



























































: 
—__ 











KNow Your WiREMOLD ... 


BUSINESS BUILDER IN TOMORROW'S MARKET FOR ADEQUATE WIRING 


5 
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A WORKABLE DEFINITION OF THE TERM 
“POWER FACTOR” . 


The term arose because, in alternating- 
current cireuits, the energy suppliéd to 
induction motors, transformers, and 
other inductive equipment is composed of 
two kinds of current: 

1. Power-producing (or “‘working’’) 

current, which is converted by the equip- 
ment into useful work. 
)»2. Reactive current (also called ‘‘mag- 
netizing,”’ ‘‘nonworking,”’ or swattless", 
which is needed to magnetize, inductive 
equipment before it will operate and while 
it is operating. 

This cunfent is mot converted by the 
equipment into useful work. For ex- 
ample, it. provides,the flux across the air 
gap of ah induetion motor, through which 
the kilowatts flow to do. work connected 
to the shaft The vector sum (explained 
at the right) of these. two. currents is 
termed. the. “‘total current’’—the* actual 
current supplied.to the load..- 

“Power factor” simply expresses the 
tatio of power, or ‘‘working,’’..current. to 
the total current. 

The ‘‘working’’ current. is usually ex- 
pressed in watts or kilowatts, the total 
Aurrent in volt-amperes (volts Xamperes) 


: : (volts Xamperes), 
or kilovolt-amperes ——== 1000 


(\/3 X volts Xamp). 
1000 


; k 
Hence, in a formula: Power factor = Lh 


kva 
Example : 


. What is the power factor.of the load on 
a 460-volt, 3-phase system if an am- 
meter shows 100 amperes in the circuit 
and a wattmeter reads: 63.6 kilowatts? 
Since, in a 3-phase. circuit: 
— /3 X volts Xamperes 
1000 
_ 1.73 X460 X 100 
= 1000 79.6 


kw ' 63.6 
Power factor = tn ak 


often expressed, 80%. 


WHAT ““POWER-FACTOR IMPROVEMENT” 
REALLY IS 


To “improve power factor” you simply 
neutralize or eliminate the reactive cur- 
tent from the feeder by supplying it 

ally, When, this. current. is completely 
neutralized, all the current is “working.” 

en the ‘‘working’’ current and total 


uurre at, ,ave~-equaly the. 





in’'a 3-phase system 











= 0.8 or, as 





make 


oe ese 's Shek. in Bans | 
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supplying reactive current. They: are 
“generators’’ of the reactive current. 
required by inductive loads. When they 
are located near the load, they furnis 
the magnetizing requirement. direct, and 
the power circuit need furnish only the 
“working’’ current. 


Using the case at left as an example: ‘ 


WORKING eat 4-14 ba 





The load draws 100 amperes from the supply 
circuit. Because part of the current is consumed 
by the magnetizing requirements (orange line) 
of the load, only 80 amperes are actually being 
converted into useful work. 


After a capacitor is added, the magnetizing 
requirement is supplied by the capacitor, and it 
is necessary for the supply circuit to deliver only 
80 amperes to get exactly the same work. No 
feeder capacity is wasted in nonproductive .work. 


WORKING CURRENT 





Similarly, ‘if four such loads were fed 


from the same circuit, the supply: current 
would be sufficiently reduced, by means 
of the capacitor, to make it possible to 
add another load of the same magnitude 
without increasing the current. 


WHERE 100 — 80 = 60 


In the first sketch shown. above; ;it 
would appear that since the current 
supplied to the load is. 100 amperes, and 
since only 80 amperes of this are being 
converted to useful work, the magnetiz- 
ing.requirement.of the:load must be the 
difference between’the two, or 20 amperes. 
Hence, it might further be assumed that 
a 20-ampere capacitor should be installed 
to compensate for the magnetizing re- 





show with a right triangle. © 
































ber. The: relationship of the ‘‘working” 
nt to the total current is.know 

- a*vectorial”’ relationship, Althou: 

cult. to explain in a few words’ wh 

is so, the relationship itself is easy to 






This right triangle makes it easy to- 
find the correct value of the magnetizing 


Working current = 80 amperes 








Reactive 
currents ~— F 


X amperes : aa 


formula for a right triangle, viz., the 
square of. the longest side is equal to the 
sum of the squares of the other two sides. 
Therefore, 
(80)? +.(X)? = 100? 
(X)? = 10,000 —6400 = 3600 
xX =60 
Therefore, a capacitor that will de- 
liver 60 amperes must be installed to 
supply the full magnetizing requirement 
of the load, rather than a 20-ampere unit, 
as might at first be supposed. 
“Capacitor application data can be 
obtained by writing for Bulletin GEA- 
3225A. Bulletin GEA-2742C. will bring 
you product data on Pyranol ‘capacitors 
for power-factor improvement. General 
Electric Company, Schenectady 5,4V. Y. 
7 







































* Continuously-milled rigid steel pipe, twice 
protected against corrosion by a sherardized 
zinc coating and a final — and alkali- 







proof covering. 






will come out of this war 
tougher and better; than ever! 











_ 


Before the walk; Walkerized Dualcote Consequently, when wartime restrictions | og 
= - d . a 
Rigid Steel Conduit had already proved” are lifted, you'll find Dualcote conduit and 
its durability under the ‘worst corrosive even “tougher” and more durable than ne 
PRE In laborato one a ever. Its fighting finish will be ready to om 
- = ta te supérior finis ene’ take it in chemical plants, dye houses, It 
acids, alkalies and salt water where ordi- i : 2 : factu: 
mines, mills, refineries — or in any other instal 


nary conduits had failed to stand up. 


‘War has. restricted the manufacture of 


. {Dualcote for general use. But in its war- 
<time uses, Dualcote has had to withstand Ask your local distributor about prices 
the most severe conditions on land and and deliveries. For further information, 


write to Walker Bros,, Conshohocken, Pa. 


installation that requires a conduit that 
ean defy corrosion! 
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WHY you reed this SILENT PARTNER 


in your fixture business 


THE QUIET OPERATION of G-E ballasts reduces 
noise complaints and promotes customer good will 


BALLASTS are so designed and built that hum (present to 
= some degree in all a-c devices) has been reduced practically to 
the point of inaudibility. 

For example, the ballast coils are machine wound to eliminate “springy 
layers,” and to provide units of unvarying rectangularity. The cores are 
stacked automatically from high-quality, low-loss steel laminations that are 
cut to exact dimensions. Thus, precisely the right amount of core steel can 
be fitted snugly around each coil, and firmly clamped into position to prevent 

“play’”’ or shifting of parts—so often a contributing cause of noise. 

In addition, after all the various ballast componefits are assembled in a 
mechanically strong clamping frame, they are impregnated in a moisture- 
fesistant varnish, and cured by baking, and housed in an unusually heavy- 
gage steel case. A special compound, that sets like asphalt, is poured (while 
hot and fluid) over and around all the assembled parts, filling all air pockets 
and voids and sealing the components to each other and to the ballast case. 
The result is a solid, cohesive ballast without noise troubles. 

As a final precaution, one of the many tests which every G-E haan 
must pass is an exacting noise test. 

It is attention to details of this sort, and quality control during manu- 
facture, that are responsible for the fact that, of the 16,000,000 G-E ballasts 
installed since 1938, 99.5 per cent are still giving quiet, successful service. 

Write for Bulletin GEA-3293F for ; 
data on our complete line of ballasts for 
fluorescent lighting. General Electric 
Company, Schenectady 5, New York. 


'% 


BALLASTS 

LAMPS 

STARTERS 

LAMPHOLDERS 

CABLE—stand for DEPENDABILITY in fluorescent lighting 
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‘These ballast features help keep 


fixture users satisfied—they 
mean added profits for you 


1 Low noise level—for 
® satisfied users 


Long life—for low re- 
2. placement cost 


Characteristics matched 
3. with lamp—for ‘Fated 
lamp life and light output 


Dimensions that per- 
4. mit use of one wiring 
channel for practically all 
fixtures—for simplified parts 
inventory and lower fixture 
cost 


Buy all the BONDS you can 


—and keep al! you b 












For the big job in 


Yt Dnlleting 


“Wi 





When you unfold the blueprints for new 
homes...new commercial buildings...new plants 
and reconversion...start the job right with TOLEDO 


Pipe Tools! These ar rool best work by 
green hands orexperienced mechanics—unbeat- 
able for accurate, reliable, easy-threading 
Operation for nearly half a century: 





$ 







Toledo Engineering 
Leadership designed this 
ahead-of-the-times tool... the 
Toledo SIMPACT Threader! En- 
tirely self-contained, adjustable. for 
1” to 2” pipe. Sizes changed instantly 
with one set high speed steel dies. Accu- 
rate, dependable. Specify TOLEDO for 
better pipe tools and better building! The 
Toledo Pipe Threading Machine Company, 
Toledo, Ohio. New York Office, 

No. 2 Rector Street Bldg. 


FOR PRECISION PIPE TOOLS 
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Nota “war baby”. . . but a brand new Mintert 
calender-process tape, laboratory developed 
_ to provide greater adhesive and tacky proper- 
ties... . Try Super-stik and see how it sticks to 
the job because it sticks to itsel/—is clean, not 
messy—doesn't stick to the hands-—high. ten- 


— a sile—doesn’t ravel, peel, curl or unwind. 
WG of adhesive come, 


Se gi viskdnd to otery: As the newest member of the well-known SI 
™ family, Super-stik is available on suitable 
Gpe, not sticky or messy, priorities. Ask for a sample. 


with permanent adhesive qublities. 
SUPERIOR INSULATING TAPE CO. 
ST. LOUIS, MO., U.S. A. 





Established 1923 
Each 75-ft. : 

roll individu- 

ally wrapped 


ae Su Der-S ti 


‘Obtainable only from factory authorized electrical wholesalers 
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You will find these switches dependable and 
particularly useful for commercial and indus- 
trial installations where control of ceiling or 
branch circuits is desired for single or mul- 
tiple fixtures. Single-pole, double-pole, three- 
way, four-way and two or three-circuit models 
are available in either solid or slotted base 
types for 10 amp, 125 volt—5 amp, 250 volt 
service. Either wall or cover-mounted type 
can also be supplied. See full listing on page 72 
of the Bryant No. 40 catalog. 


SUPERIOR 
uC DEVICES 
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FOR CEILING CIRCUITS... 
USE THIS BRYANT j 
PULL SWITCH LINE 4 


Seti, 






Heavy gauge metal bridge 
and chain channel keep miéch 
anism in line and pee 
fouling of pull chain. 


j . 


SBS PIO, orale dbboaes ction 


+ 
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A tough, white, glazed porce« 
lain base holds the switch 
mechanism securely and pro« 
vides a strong anchor 
mounting. 





Contacts are heavy gauge with adequa 
terminal screws to provide wiring f cility 


‘df 





Switch mechanism is ruggedly 
built with the action pow- 
ered by a heavy full-tension 
steel spring. 














more are. more ro clechch 


Q-Floors are going in. 

That's an invitation to all tenants— 
as long as the building stands—to keep 
on changing their minds about where 
they want electrical outlets. And every 
time they change an outlet, they call 
an electrician to take up the old and 
install the new. 


Q-Floors are sold on their unlimited 
electrical availability. An outlet is possi- 
ble on every-six-inch area of the floor. 
This encourages the use of more elec- 
trical equipment, stimulates. frequent 
electrical change in order to keep floor 
plans up to date. 


* Q-Floors promote more and more 
electricity. 


H. H. ROBERTSON COMPANY 


Offices in 45 
Principal Gites 


World-Wide 
* 
Electrical Fittings for use with Robertson Q-Floors can be 
obtained from General Electric Construction Materials 
distributors. See the nearest G.E. merchandise distributor 


for information on how Q-Floor fittings can be used to 
attain up-to-the-minute electrical wiring. 


OF Q-FLOOR | 
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TIME SWITCHES 
| for Ploodlighting Protection 


There are types to meet 
every protective light- 
ing control need. The 
complete line includes 
Astronomic Dial, Syn- 
chronous Carry-Over, 
and Outdoor Time 
Switches. Form VSWZ 
Astronomic Dial Syn- 
rhronous Carry-Over 
Time Switch is shown 
above. Current inter- 
ruptions up to 10 hours 


will not stop it nor af- : Beebe : eo f 
fect its “on" and “off*' . ox : eo 
settings. : ce : ~~ y W 4 

; rs rie HEN the shadows ¢ 


night begin to fall if is the 
| that floodlighting assume 
importance in the matter of protectia 
At this exact period, floodlighting: 
turned on, and to have the g sate 
value in full protection, starting ‘? 
must be accurate, So must the “ligh 
off” time be clocked exactly. Als 
there must be no mistakes in turnin 
off: floodlighting at in-between tim 08 


To make sure of this full time floo 
lighting protection, SANGAMO Aut 
matic Control is sold with the inst@l 
tion —and where in present flod 
lighting installations there is no SA 
GAMO TIME SWITCH, opportunity’ 
open for a sale. q 


Write for catalog. 


— ‘ s 
\ = 1 
WHERE THERE IS A WEED FOR FLOODLIGHTING---THERE’S A SALE FOR AUTOMATIC CONTROL-# 








Je 


SANGAMO ELECTRIC COMPANY iii1vo 
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2-Wire Polarized * 
RECEPTACLES 


20-Ampere, 250-Volt Outlets for heavy-duty portable 
electric tools, appliances and heating units. Durable, dependable de- 
vices for installations in commercial and industrial establishments, hotels 
and apartment houses, public buildings and institutions. All-Bakelite bodies, 
1” deep; fit standard shallow wall boxes; side-wired for easy access. Nos. 8245, 
7860 and 7858 are single-circuit; No..7861 a 2-circuit type which divides the load, 





— each outlet independent of the other, with separate feed wires divided at the binding 
screws with a Bakelite barrier. Available both for flush and surface wiring. Cord-grip Caps 
have polarized blades rigidly fastened to Bakelite and will not loosen. .. The special role of 
this rugged line is long-term service under rough handling. HART & HEGEMAN DIVISION, 


DISTRIBUTED THROUGH ELECTRICAL WHOLESALERS 








LHE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN.,U.S.A 
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Right now you're probably making your plans to take 


advantage of the postwar market . 


. Some authorities 


estimate it at $125,000,000 .. . di on most surveys of 
changes Praecd, lighting stands high. 


So when it comes to getting your share in fluores- 


cent lighting business, here’s why you'll want to make 
Fleur-O-Lier part of your plans: 


1, You: have more.than thirty of the 


leading makers of fluorescent lighting: 


fixtures to supply you. And this in- 
- cludes the biggest and oldest manu- 


facturers in the business. 


2. You avail yourself of the knowledge 
and research of many of the finest tech- 


nicians in fluorescent lighting. 


3. You can choose from a wide variety 


of fluorescent fixtures designed to ap- 


3 Pe ane OO 


of your customers.’ 


A. You get fixtures built to definite, au- 
thoritative specifications that mean-the 


best in lighting performance and service. 


5. You get fluorescent. lighting: ‘fix- 
tures that are subject to. rigid test by 
Electrical Testing Laboratories, Inc., 
and Certified by them as meeting 
FLEUR-O-LIER specifications. 


So when you plan for fluorescent lighting sales postwar, be sure that the 
fixtures.you catty wear the famous Fleur-O-Lier label of Certification.* 


FLEUR-O-LIER 


CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 
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Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements 
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"Bettha dewt know who Race ia!” 


Of course they don't know that Raco is a trade-marked line of All-Steel-Equip 
Company ...a complete line of steel switch boxes, outlet boxes and fittings. The line 
that has won the approval of architects, builders and contractors throughout America. 


WHY YOU, TOO, CAN “RELY ON RACO” 


You can rely on Raco to be the clean line. No dirt or grease . . . keeps its smooth, 
attractive appearance! And Raco products are packaged. You can rely on each product 
coming neatly packed in protective cartons . . . with readable index showing number, 
quantity and finish. 

You can also look for uniform standards. The same exacting standards are used as in 
other precision products that All-Steel has been manufacturing for more than 32 years. 
Remember, the Raco+All-Steel line is sold nationally through wholesalers only. Look 


for the Raco trade-mark .. . it signifies the quality line, the line you can “rely on.” 


<400%-O—STANDARD (UTILITY) BOX. With 
“Side-Mount” Bracket. Enameled or galvanized finish. 


4004-B—STANDARD (UTILITY) BOX. With 
“‘Face-Mount’ Bracket. Enameled or galvanized finish.—> 





ALL-STEEL-EQUIP COMPANY, INC. 


600 Kensington Avenue, Aurora, Illinois 
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RIGID STEEL 


The excellence of 


its past performance — 
assures its future 
demand. 


SPANG-CHALFANT 


_... Division of The National Supply Company 


General Sales Office: Grant Building, Pittsburgh 30, Pa, _ 
tn District Offices and Sales Representatives in Principal Cities 


e * ¢ 
vEQ ¢ 
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ng the pipe 
{ wrench with 
; the money-saving 












If chis oe Dene ever 
ogo we 





<— 


@ That straight-forward guarantee means that the 
RIGID saves you all bother and expense of wrench 
housing repairs — an important saving. But this un- 
usual wrench gives you also full-floating hookjaw, 
and replaceable heeljaw that take hold instantly, 
won’t lock on pipe, won’t slip. Adjusting nut in open 
housing always spins easily. Safe powerful I-beam 
handle has comfort-grip you'll like. For economy and 
easier work, ask your Supply House for the Rimalb. 





WORK-SAVER PIPE TOOLS Elyria, Ohio, U.S.A. 


Tools in use 
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Quick Clean Threads 


with these tough little | 
steel-and-malleable 


RizaiD> 


RATCHET THREADERS 





No. special. 
dies needed 











for close-to- 















@ Snap in the size die head you want—from eithe 
side, it can’t fall out — and you're ready to cit 


-smooth clean threads from 1%" to 114"— quickly, 


easily. The heat-treated toolsteel dies are beaut 
fully precision-cut and individually tested. A handy 
feature is the easy reversal of dies to thread clos 


‘to-wall pipe—no special dies needed. Smooth it 
‘ternal ratchet, strong malleable drive ring. Buy 
‘OR and 118 threaders .. 


. at your Supply Hous 


“84 Handy carri 
with any combi 
tion of sizes. 
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The Ridge Tool Company : 
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zi THERMADOR 





Thermedor’s famous | 
“Head-To-Heels”  —. 
Electric Bathroom 

Hecter 


At the flip of a switch the bathroom is flooded with 
fumeless, flameless warmth=clean and fresh. Therma- 
dor “‘Head-to-Heels” Heaters provide instant heat 
in the bathroom where it is almost always needed 
without turning on the central heating system! A 
“must” in the modern post-war home, in remodel- 
ing and, of course, in All-Electric Homes. * Easily 
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installed, economical of space. Needs no flue. Proved 


in use from coast-to-coast. » “Head-to-Heels” Elec- 
tric. Bathroom Heaters are built by Thermador, pio- 
neer manufacturer of electrical appliances ~ which 
means that they are soundly designed and solidly 
built for long and fool-proof service.* Write today for 
details and specifications -for your post-war planning. _ 


[lac 


Fteeiedent Manufacturing Company 
SIIO SOUTH RIVERSIDE DRIVE-LOS ANGELES 22, CALIFORNIA 
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ORDER YOUR COPY NOW! 


= —<—_ = == GEE «= =e see Gee ee 


Westinghouse Electric Corporation 

Industrial Relations Department 

306 Fourth Avenue, Pittsburgh 30, Pennsylvania 

I enclose one dollar for a copy of the Home Wiring Hand book. 


Name 


City 
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WHAT PEOPLE REALLY WANT. !IS 


Lente, ng 


to serve this field properly. os Saas 
It has ten chapters. 120 pages. Dozens of 
charts, tables and diagrams. Suggested speci- 


fications for architects. Costs ‘one dollar. \ 


Get a Copy today and put it to work... 
building a plus volume for. you at a profit, 
and with greater customer satisfaction. 


J-91518-B 


SOARS aa Sco cea 


9) 
Westinghouse 
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¢ Wires and Cables * Poultry House Lighting Controk 
¢ Entrance Fittings * Electric Fence Controls ca 
¢ Outlet and Switch Boxes * Solder and Solderless Lugs 
¢ Conduit and Cable Fittings ¢ Rubber and Friction Tape 

* Service Connectors * Bending Tools 

¢ Yard Lights and Switches ¢ Fish Tape 

5 * Reel Rollers 





Hay Mound Lights 





petra. des area 


TS AUSTIN LINE HOLDS THE SOLUTION TO “ALL FARM AND RURAL WIRING PROBLEMS . . ~ FROM 
THE HIGH LINE TO THE LAST OUTLET. MATERIAL FOR COMPLETE REA INSTALLATIONS THAT HAVE BEEN 
DESIGNED AND MADE FOR THIS PARTICULAR TYPE OF WIRING CAN BE SUPPLIED FROM THE AUSTIN LINE. — 
EQUIP YOURSELF NOW TO GET YOUR SHARE OF THIS PROFITABLE BUSINESS. ; 


‘ 
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e 
WIRING BOXES 
and 
FITTINGS 
d : | 
WIRING: 
SYSTEMS 





Non-Metallic Sheathed Cable, Drsatinad Cable, Rigid Conduit, Electric Metallic Tubing 
(Thin Wall Conduit), Flexible Steel Conduit, Non-Metallic Flexible Tubing (Loom). 





























| ENTRANCE FITTINGS 
and 
GROUNDING 
DEVICES 






































YARD LIGHTS 

POULTRY HOUSE 

TIMING CONTROLS 
" REEL ROLLERS 


FENCE 
CONTROLLERS 
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THE M. B. AUSTIN COMPANY 


108-116 So. DESPLAINES ST. CHICAGO 6, ILL. 
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NONUDEL 


ATTENTION 


To Your Transformer Problem 


Thus, when an AmerTran engineer studies 


When you submit a transformer problem to 
AmerTran, you draw upon the resources of 
the entire organization—not just a segment. 
For AmerTran concentrates on transformers, 


day in and day out, as it has for forty years. 


THE AMERICAN 
TRANSFORMER CO. 


your data, his recommendation is unham- 
pered by consideration. for other related 
products. The. user benefits by optimum 


transformer performance. 


178 EMMET STREET 
NEWARK 5. WN. J. 


Pioneer Manufacturers of Transformers. Reactors and 


Rectifiers for Electronics and Power Transmission 








&6 FIRSTS IN- 
FLUORESCENT mean 


more business for you 
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. HIRST fo 
: | roducell 
FIRST to | ahead ’ 


introduce the: rescent lamps—I§ 


2.Longer, slima 
1. Watch Dog Starter fluorescent lamps 
2. Rotating Lock Lampholder 3 . os aie 
; . New postwar circ 
3. Twin Turret Lampholder on ac heat lamp! 
4. SLIMLINE Lampholder the G-E CIRCLI 


5. CIRCLINE Lampholder 4 
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1.Tulamp principle of lamp operation 






2. Forlamp principle of lamp operation 
3. Ballasts for SLIMLINE Lamps. 
4. Ballasts for CIRCLINE Lamps. 
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Mh to the fixture industry the creative 
design ideas of a score of the nation’s lead- 
ing architects and industrial designers «. . 
a program that promises lto produce a 
wealth of new fixtures. (General Electric 
places its technical and creative resources 
at the service of all fixture manufacturers.) 














1—Give your customers simpler, more reliable performance. 






You'll do a bigger and .more 
profitable lighting business as 
a result of General Electric re- 
search. These achievements in 
fluorescent lighting will: 3—Expand its field of application to cover many new uses. 






2—Cost less, and make it possible for your customers to 
buy higher and higher levels of lighting. 
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USE RCA SOUND SYSTEMS 
TO SELL — MANAGE — ENTERTAIN 


Centralized Radio entertains guests in their rooms, sells “extra” hotel 
services through spot announcements, provides means of issuing emergency 
instructions in case of fire or accident... Paging Facilities locate guests 
efficiently, without delay ...Selected Programs of your own choosing may 
be sent to dining room, restaurant, lobby or other parts of the building... 
Sound Reinforcing in public rooms makes speeches or entertainment available 
to larger audiences... Intercommunication Facilities place manager and staff 
within instant touch, linking all operating departments. 


RCA Sound Systems, Centralized Radio and Intercommunication Facilities 
—for every hotel need. Design sound into your plans for new or remodeled 
structures. If you need assistance with your project, write Department 
70-137-BR, Sound Equipment Section, Radio Corporation of America, 
Camden, New Jersey. An RCA Sound Specialist is at your service. 


RCA SOUND SYSTEMS 


RADIO CORPORATION OF AMERICA 


‘Speakers — wall- 





RCA HOTEL SOUND 
EQUIPMENT 


Amplifier rack—con- 
tains radio, phono- 
graph, and micro- 
phone, control and 
selector switches. 








cabinet and flush- e 


mounted type for ‘ 
inside use; horn- 
baffle type for out- 


door use. 


Microphones — dy- 


; namic and velocity |} 
typesineithertableor . 4 — 


floor-standmountings. 


Intercom units—for 
intercommunication 
between key persons 
and operatingdepart- 
ments, RMS te 





‘BUY WAR BONDS. 
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USDUCT 


is designed for efficient plant layout and 
is unexcelled for changing plant conditions: 7 


Architects and engineers have found great, new possibilities in 
power distribution with @ Busduct— both Feeder and Plugin — 
— for the smallest tothe largest plants! 


Selection is ‘Easy... 
Just Remember These Advantages! 


The in erent value of Feeder @ Busduct is that it takes up a min- — 
imum amount of space for large capacity feeders. Used between — 

SUSDUCT generators and switchboards, between switchboards and distribu- 

WIRE & CABLE DUCT tion center, or from the service entrance to the distribution center 
it assures minimum voltage loss, plus permanent yet flexible service, 


PANELBOARDS Plugin @ Busduct is the answer to busy manufacturers. No time 
6 WITCHBOARDS ‘is lost when equipment is added or moved . . . just plug-in and go! 

It reduces shut downs... speeds up reconversion! It eliminates - 
ENCLOSED SWITCHES tearing up and restringing long, expensive lead-ins when equipment 
is moved. Saves on Panelboard and Switchboard expansions when 
SERVICE EQUIPMENT - load is increased. And it is practically 100% salvageable if moved. 








There is a @ District Representative near you. Write for his 
cect F y name and address, or see our catalog in Sweets. His experience in 
oe hithema* \ serving small manufacturers as well as the nation’s largest com- 





panies will be helpful in planning your distribution system. 


BERET FRANK ADAM ELECTRIC CO. e Box 357, St. Lovis, Mo. 
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PERMAFLECTORS... foe Beller“ See-abiléts 
with Moe “Sale-abitity”’ 


All-purpose PERMAFLECTORS are adaptable to ai/ lighting ; 
applications. Whether you need fluorescent or incandescent | 
illumination or a combination of both—you will find PERMA-- 
FLECTORS the ideal equipment for your specific lighting re- | 
quirements. B 

Illustrated here are three PERMAFLECTOR installations. They 
are representative of the thousands of outstanding installations” 
throughout the United States in which PERMAFLECTORS have” 
been used to achieve original lighting effects at moderate cost. 

Investigate the advantages of PERMAFLECTORS . . . theit 
beauty of design . . . flexibility of use . . . ease of installation ..._ 
low maintenance costs. ;: 






sburgh Reflector Company 


Permafiector 





OLIVER BUILDING * PITTSBURGH 22, PA. 


of Pormafiector Lighting Equipment Distributed try Better Electrical Wholesalers Everywhere: 





Permafiector Sales Engineers in All Principal Cities 
SPOTLIGHTS + FLOODLIGHTS - WIRING DEVICES + FLUORESCENT EQUIPMENT 
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. Wibtors, Generators, Motor Gen- 
erators and_Voltage Regulators 


OMPANY 

















E-B-R is an electrical man’s best 
friend when he is looking for prod- 
uct data, or names and addresses of 
manufacturers, or wants to know 
who makes what. 
In it you will find data on apparatus, 
supplies, fixtures, distribution line 
materials, power plant equipment, 
tools; repair parts .. .-in fact, just 
about every product used by elec- 
trical men. 
It is designed to fill your needs, to 
, give you information quickly, eas- 
ily. Use it today—and every day— 
to save time and money. 
The 1945 E-B-R is bigger and better 
than ever. Its 724 pages are crammed 
with data, and give you: 


MANUFACTURERS BRIEFALOG SECTION — 


. Condensed catalogs of 357 electrical manu- 
' facturers. Product specifications, listings of 
' branch offices, warehouses, etc. 


CLASSIFIED DIRECTORY OF MFGRS.— 
Company addresses and trade names, ar- 






































Please don't monepelize your copy of E-B-R. 


Shew it te ether key men in your company, and let them 
wse it, tee. Under government paper restrictions, 
' we cen distribute only « limited number of copies. 
Yeu will help us te help you by shering your E-B-R. 
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When the war came along and we were deprived of our 
supply of deproteinized rubber we all thought, “Well, that’s 
the end of ANHYDREX until after the war.” _ However,’ our 
very capable technical staff came through with an AN HYDREX 
Buna. rubber insulation that we are proud t to offer. 


This new insulation ee water absorption rate of only 

2020 grams per square inch of exposed surface. Add to this 

freedom from electrolysis, installation with or without ducts 
and you have a combination that’s pretty hard to beat. 


If you have underground power, control. or submarine 
cable. problems. that are bothering you, tell your. Simplex 
Engineer about them. He will be more than glad: to ‘help: 
you at no obligation whatsoever and you will be assured of 
getting the latest and most modern engineering advice on 


your problem. 


| Simplex Wire G Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


athens and CABLES. , % 
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Mopern Porcelain Protected 


Wiring Systems represent an advancement 
in the science of electrical wiring that can 
be likened to the new technique of replac- 
ing narrow roads with modern separated 
double - lane highways. 
They provide for modern 
wiring, the double-lane 
safety that is required 
for modern electrical 
loads. 


The Porcelain Protected 
Wiring System is based 
on the principle of em- 
ploying, for insulation 
and support, the two 
best insulating mediums 
known — these are dry 
air and porcelain. An- 
other basic principle is 
the elimination of extraneous conducting ele- 
ments unless they are absolutely required 
for protection in areas where severe 
mechanical .hazards. exist. Conductors are 
supported in free air on porcelain supports 
and in porcelain tubes through building 
members, for: maximum insulation protec- 
tion and safety. 


At points of control and -utilization, porce- 
lain outlet boxes and cover devices eliminate 
the objections found in boxes of conducting 
materials. They are shock proof, short proof, 





* ILLINOIS ELECTRIC PORCELAIN CO. 
Macomb, Ill. 


Fcelaie 





w 






rust proof, and corrosion proof. Stand@ 
knockouts and standard spacing in po 
lain outlet boxes take all modern fixtu 
switches, convenience outlet and cover 
vices. No clamps, connectors, or 
adapters are required. 


The Porcelain Protected System is the ¢ 

wiring method that 
vides full circuit ir 
tion and isolation with 
being dependent up@ 
conductor insulatigg 


Conductors could’ 
bare, although it is’ 
recommended 
all conductors are { 
‘ported in free air@ 
porcelain. Also, becaig 
all conductors are sig 
ported in» free air, @ 
entire system operdi 
at a lower temperatu 
permitting greater carrying capacities 
all conductor sizes as compared to ol 
wiring methods. This differential in cat 
ing capacity starts at about 33% on No. 
wire and increases to more than 100% @ 
the larger size conductors. ; 


A generous allowance for future load! 
creases shoild be made.so that the oc 
pancy may, retain its electrical modem 
over a greater period of time. The sys! 
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‘is adaptable to practically all wiring pla 


and layouts. © 


* PORCELAIN PRODUCTS, INCORPORATED © 


Findlay, Ohio 


« SPECIALTY PORCELAIN WORKS + SUPERIOR PORCELAIN COMPANY + UNIVERSAL CLAY PRODUCTS COMPANY 


es? Liverpool, Ohte 


face ae Si Parkersburg. W. Ve. 


Sandusky, Ohio = 
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MODERN PORCELAIN PROTECTED WIRING SYSTEM 


M: 


IDEAL 
MOTOR MAINTENANCE EQUIPMENT 


Keep Motors and Generators “on the job” 
Without Dismantling. ~ > . 


For motors and generators that are working overtime, pre- 
ventive and corrective maintenance are more important than 
ever! Use IDEAL’S complete line of moter maintenance 
equipment to overhaul and repair hard-to-replace motors, with- 
out taking them out of service. 


The IDEAL line of motor maintenance:equipment includes: 
IDEAL RESURFACERS to restore commutator and slip ring sur- 


faces “like new”, without disassembly. Sizes and grades forall © 


conditions. IDEAL PRECISION GRINDERS for use on surfaces 
badly scored and out-of-round. Portable—attach to brush arm 
supports. Run motor, that’s all. No dismantling. IDEAL MICA 
UNDERCUTTERS undercut hardest mica without removing 
armature, — 
Ask for the FREE 88-page IDEAL 
Motor Maintenance ‘Handbook 


peat 


B a offices in principal cities « Consult your local Telephone Book 
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To Keep MOTORS. Running | 
Keep.’em Clean 


IDEAL 
3 in I? ELECTRIC CLEANERS 


Cleanliness if motors or other ‘machinery pre- 
vents costly shutdowns, Plug.an IDEAL Electric 


Cleaner into any light socket and you are ready ~ 


to blow or vacuum dust and dirt out of their 
hiding places in machines and motors. This “3 
in 1” Cleaner has Universal full 1. HP. motor. 
Blows clean dry air at a velocity of 24,900 feet 
per minute, yet at low presgure that doesn’t harm 
the most delicate machinery. 


e BLOW 
e VACUUM 
e SPRAY 


PROMPT DELIVERY 

















CHECK MODERN 4-WAY 
CIRCUIT PROTECTION 


~ 


= 


Formerly, circuit protection meant one thing only — that too great a current opened 


the, circuit. 


ae a ee 





But today — Westinghouse AB “De-ion” Circuit Breakers work for you in at least 4 


ways. The available special features add many more (shown in the charty. The 4 basic 


kinds of protection found in all types are: 


1 MORE POSITIVE PROTECTION for circuits and 
itil, AB “De-ion” breakers “cal- 
culate” both current and time, to give 
greater safety. They give accurately 
calibrated, production-tested, 
matic protection against severe over- 


loads and short circuits. 


auto- 





«é 


2. PROTECTION AGAINST TIME LOST is a double 
benefit. First, AB “De-ion” breakers do 


not trip out for brief, harmless over- 





loads—hence, cause no unnecessary 
stoppages. Second, when they do trip 
out, machinery goes back into opera- 
tion faster—by simply flipping a han- 
dle. No waiting for replacements... 
for special maintenance attention—to 


waste manhours needlessly. 








AB “DE-10N” 








Westinghouse 
CIRCUIT BREAKERS 


3. PROTECTION OF PERSONNEL. Completely insu- 
lated enclosures are sealed to protect 
workers .. .to prevent tampering 
Breakers cannot be bridged with nails 


or coins ... cannot be blocked closed. 


4. PROTECTION AGAINST FURTHER COSTS. One in 
vestment is the final cost—for one in 
terruption, or 1000. There is nothing 
to be destroyed . wi nothing to be 
replaced. : 


* 
For facts and figures on Westinatowse AB “De-ion” 
Circuit Breakers, ask your Westinghouse represents 
tive for Descriptive Data 29-060. Or write for it, to 
Westinghouse Electric Corporation, P. O. Box 868 


Pittsburgh 30, Pennsylvania. J-60610 


ieee es ec 
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Ampere Ratings 


10-50 


15, 20 





35, 50 


10-50 


15-100 


70-225 








125-600 








A-C 
Voltage Ratings 


125 


125 | 277 


250 


250 & 
600 


250 & 
600 








250 & 
600 











D-C 
Voltage Ratings 


None 


125 | 125 


125/ 
250 


125/250 
& 250 


125/250 
& 250 









125/250 
& 250 





Underwriters’ Labora- 
tories Interrupting 
Rating (Amperes) 


5000 


5000 | 5000 


5000 


5000 & 
10,000 


10,000 






10,000 





NEMA 
Interrupting Capacity 
(Amperes—a-c) 


5000 


5000 | 5000 








5000 
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15,000 





25,000 





Quick-Make 
Quick-Break 
Mechanism 


@ 
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Trip 


Thermal Ohly 
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Both 
Thermal & 


T 








Magnetic 
Interchangeable 


FEATURES 


ee 


Ve 








Noninter- 
changeable 


Type of Trip Unit 
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Magnetic Trip 
Only 





7 FEATURES 


Non Automatic 
Features 
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Shunt Trip 
Attachment 





** 


Undervoltage Re- 
lease Attachment 


oy 





** 


Bell Alarm 
Switches 





** 
Auxiliary - 
Switches 





Electrically 
Operated 








Mechanical 
Interlock 
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\ *Magnetic trip only—thermal omitted. 
**These devices are mounted inside the breaker case, and require no additional space. 
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goal unless we can moderate the erratic fluctu- 
ations which have characterized the markets 
for producers’ equipment in past periods. 

In the 35th editorial of this series, “Sustained 
Construction Activity”, it was pointed out that there 
is no specific that can cure our economy of its 
“boom-or-bust” proclivities. Rejecting the notion 
that the construction industry could be so managed 
as to stabilize business as a whole, that editorial 
stressed the important contribution it could make 
to that end, and suggested several practical expe- 
dients through which construction activity might be 
regularized. 

Producers’ equipment represents an area of pro- 
duction quite as broad and diverse as construction, 
though smaller in aggregate value. The classification 
embraces all types of durable equipment bought and 
used for profit—locomotives, motor. trucks, electric 
generators, conveyors, machine tools, farm imple- 
mentsy and so on down to surgical instruments and 
dentists’ drills. ‘ 

gh the oulaatt of such etuigiment averages 
over a long périod only 5 or 6 per cent of the nation’s 
total output, it resembles construction in its extra- 
ordinary ups and downs. While. its.:component items 


) ce nl employment is not an attainable 


differ widely in the amplitude and violence of their 


fluctuations, the class as a whole is*one of the most 
unstable sectors of the economy, making thereforeva 


quite ‘disproportionate contribution to the cyclical 


swings, of total production and employment. From 
1929 to 1932, for example, the decline in the output 
of producers’ equipment (at constant prices) was 
65-70 per cent, in contrast to a decline of 25-30 
per Gefit in the national output exclusive of such 
equipment and construction. _ 

A more recent example of the volatility of demand 
in this field may be; found in the.movement of a 
monthly index of orders for industrial equipment, 
which rose from 92 in the spring of 1936 to 160 in the 
spring of 1937, falling thence to 65 in the summer 
of 1938 and rising again to 142 inthe fall of 1939. 
Such fantastic oscillations present%an obvious and 
ineseapable challenge to all coficerned with eco- 
nomic..stabilization. 

Not only are these fluctuations bad for the econ- 
omy; they represent demonstrably bad buying policy 
on the part of the purchasers of equipment. Peaks 
in demand come characteristically just before a busi- 
ness depression (1919, 1929, and 1937, for example) 


52 


when machinery costs the most to buy and inst 
and when it has the lowest expectancy of continu 

use. At exactly the wrong moment everyone wah 
to buy. In the depression itself, on the other hand 
with costs down, and with nowhere for the econom 
to go but up, equipment is a drug on the market 
No one wants it when it is cheap and has the great 
prospect for steady employment. Here is a behavi 
pattern so profoundly irrational there must be he 

for its correction. fe 

There is an inveterate tendency for business man 
agement to forecast the future simply by projectin 
the trends of immediate past. Although it is axio 
matic that the chance for an extended period of fi 
ther prosperity is inversely related to the duratia 
of the prosperity already experienced, this truismi 
generally ignored. The longer the boom has run,'t 
more certain is business managerhent that it wi 
continue indefinitely..Convinced at last by “actu 
experience” that progperity is hereto stay, exe 
tives give the green light’ to commitments for expat 
sion and modernization previously deferred in 
skeptical attitude of “wait and see”. The result, 
often repeated in our,.economic history, is ane 
plosive burst of demand for equipment ‘coincide nt 
with, and contributing to, the final spasm 0 
boom. Witness the phenomenal tise ‘in industri 
equipment orders uring 1928 and. the springy 
1929. 

The same prophetié illusion works in reverse dur 
ing a depression. Recent experience is projected it 
the future. Although the mathematical probabil iit 
of an imminent and prolonged period of prosper 
increases directly with the duration:of a depress 
it finds little reflection in business decisions. Ti 
and caution are the order of the day. 

Compounding the errors caused by faulty { pe 
spective, are a’ number of influences which mai 
it extremely difficult for individual. enterprises’ 
follow a policy geared to sensible leieig-teseth cal 
siderations. In a boom, particularly in its.climé 
phase, most producers find their order books crow 
ed beyond the potential of their current capacit 
and are faced with the alternatives ‘of expand 
or losing trade to competitors. In depression 
situation is reversed, and producers with unus 
facilities find it. difficult to justify increases. in ? e! 
capital charges. Le 

An even more controlling factor in many cast 
the availability of funds. This is especially import ; 


Boies 
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for small concerns. Typically such firms enjoy but 


B limited credit, and with no ready access to the 


securities markets, their capital expenditures depend 
primarily on earnings. When they are making 
money, they can afford to buy equipment; when 
they are lgsing, they largely disappear from the 
equipment market. Even great enterprises, though 
less dependent on earnings as a source of capital 
fnancing, are profoundly influenced by the volume 
of internal funds available for the purpose, a volume 
as a rule far greater in prosperity than in depression. 
Moreover, it is usually easier in good times to obtain 
outside funds through the sale of stock or by bor- 
rowing, since in bad times bankers, underwriters, 
and investors are susceptible to the same timidity 


aM and caution that afflict business management gen- 


erally. 

We are dealing here with a combination of psy- 
chological, physical, and financial forces which con- 
spire to aggravate the instability of demand for 
capital equipment. What can be done to reduce this 
instability and thus to bring equipment purchasing 
into a more sensible and constructive pattern? 


There is no panacea, no royal road. to the solution. - 


The problem has been with us since the beginning 
of the industrial economy. It is complex and difficult. 


® It is not, however, wholly intractable. We may rea- 


sonably hope that industry will, through intelligent 
effort, make substantial progress toward a satisfac- 


tory solution. The industrial equipment field is.one . 


in which government, except for war periods, has 
exerted little direct control. The best insurance 
against the institution of government measures is to 


i ® so conduct activities in the equipment field that no 


a | made. 





justification for government interposition can be 


are te 


1, The first and most, important step is for» industry™ 


itself to reconsider its heretofore haphazard and oppor- 
tunistic policy in the purchase of equipment, substi- 


tuting..so, far as possible, a. regularized, long-range ; 
programming of expenditure that will resist both, the , 


excited long-buying of booms and the equally disturb- 
ing inderbuying of depressions. Such long-range pro- 
gramming is particularly appropriate and advantageous 
for:large enterprises in established industries such as 
railroads, electric power, steel, automobiles, and the 
like, but it makes sense much more generally. 

Once executives come to realize that a reasonably 
stable equipment program contributes not only to the 


Welfareyrof the economy butialso to the lowering ‘of 


their long-run equipment costs, the opportunity to com- 
a public service with private advantage should 
e them to recast their policies accordingly. 
ere is an even more compelling reason for pur- 
; s of industrial equipment to do everything pos- 
silé to. regularize their demands. Some concerns 


We unquestionably will find themselves in a postwar posi- 


tion where speedy delivery of needed equipment, even 
though it involves the payment of premium prices, will 
seem to be justified. But:there is no system of accounting 

t can show it to be a profitable transaction to pro- 
Mote an equipment industry boom that runs a_ brief 


course only to collapse when the backlog of deferred 
maintenance and development has been satisfied. That, 
historically, has been the trigger which trips the door 
to the depression phase of the business cycle. No imme- 
diate advantage can compensate.for-the contagious 
paralysis that infects all business enterprise when 
major layoffs occur in any major segment. No pre- 
cautionary measures, self-imposed: by business, can be 
regarded as unduly severe if they can prevent this 
devastating blight. 

2. Financial agencies can and should play a respon- 
sible role in~regularizing equipment demand. Funds 


‘for the purchase of producers’ equipment should be 


offered boldly and at low interest during depression 
periods, and should progressively tighten as a boom 
market bids up the price of purchase and installation. 
Banks and financial houses have excellent facilities for 
gathering, and interpreting market and general eco- 
nomic information. It is good business for them, and 
for the national economy, to exercise their accepted 
discretions in a manner that will help to promote 
economic stability. 

3. There now. is almost universal recognition of the 
need for a thorough-going revision of our corporate tax 
structure to the end that effective incentives may be 
offered for private capital investment. The possibility 
of including provisions*which would offer special tax 
coneessions to equipment investments made in depres- 
sion periods is worthy of intengiye exploration. 


a. 


The fundamentalproblem here is educational. If 
all business enterprises in a position to do so were 
to regularize their equipment expenditures, it would 
have a tremendously beneficial effect. True,4t would 
accomplish no miracles. For many concerns it is not 
feasible to schedule equipment buying over a long 
period, Even those who do schedule it are likely in 
practice to attain orilyia relative stability. It must be 
acknowledged, moreover, that few programs could 
withstand indefinitely a ‘very “deep and) prélonged 
depression such as we had in the thirties. Never- 
theless the adoption of.stabilization policies where 
feasible would make,a signal contribution both to 
the restraint of booms-and to the mitigation of de- 
pressions. Here is something industry can do for.” 
itself. * oo et 
It is easy to disparage such reme for'economi¢ 
instability as are here proposed nthe ground: that 
they are partial only. Haggyespei vi 2 
also partial, they can achipve itige yr 
progress toward the-goal of sustained high level em- 
ployment—progress that is:unattainable through eco- 
nomic cure-alls. The road suggested is a slow road, 
and difficult, but it leads upward. 


: 
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; He’s no more flabbergasted than we’d be... 
if a dried-up roll of Gold Seal Tape showed up! 


NOT A SINGLE THING is left to chance in the Produce 
Jenkins Bros. of Jenkins Gold Seal Tape. 


also make 
Diamond Every batch of friction compound is do stig lab-tested. 
Teves obieh Tensile strength of every bale of base cloth is periodically 
meet ASTM checked. Processing is scientifically controlled every step of 
Specifica- the way —right up to the moment when the roll is crisply 
wrapped in cellophane and tucked in its sturdy red box: 
That’s why Jenkins Gold Seal Tape doesn’t dry out, ravel, 
or peel like ordinary tape. That’s why it sticks to the job 
instead of the hands . . . why it always reaches you factory 
fresh ... why Gold Seal Tape is your best tape buy. Jenkins 
Bros., Rebher Div., 80 White Street, New York 13, N. Y- 


FRICTION and RUBBER TAPES 
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FOR SPECTACULAR WIRING problems, few jobs 
offer more complexities than one of the huge wind 
tunnels used by aircraft designers for aero- 
dynamic tests. George Stone's article on the wir- 
ing of the new wind tunnel at the California 
Institute of Technology shows many of the unique 
problems involved. The job ranges from a 10,000 
hp. motor to intricate control and instrument 
circuits. It's our lead story this month on page 59 


* 
HOUSE WIRING in the coming years is going. to 


try practice .has always tended to over-simplity 
the estimating and accounting problems in 
handling house wiring operations. Yet, the profit- 
able handling of residential work is a highly spe- 
cialized and difficult game. Certainly there is no 
field of electrical work where rule of thumb esti- 
mating practices have been so common and so 
disastrous. A system originally developed many 
years ago has been brought up to date by Ray 
Ashley, Research Engineer for the Chicago Elec- 
ion § tical Contractors Association. His thorough going. 

study of residence wiring estimating appears on 
ted. | page 64. Estimators will find it a well founded and 





“a accurate basis for lining up their own estimating 
> 

pW practices for the large residential business to come. 
Ks oe Pets, “hs 





MANY OF THE new developments in lighting 
applications have appeared first in some modest 
little restaurant. And much lighting progress has 
come through public interest in lighting stimulated 







@ating place. The field for lighting application in 
testaurants postwar is practically unlimited. Almost 
€very contractor has several such prospects wait- 













Electrical Contracting, July 1945 


‘ment. 


account for a big chunk of wiring business. Indus- 


by unusual lighting techniques applied in some . 
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at a Glance 


ing for the release of lighting and wiring equip- 
Berlon Cooper's lighting techniques article 
this month deals with modern lighting methods as 
applied to restaurants. This useful background 
material will be found on page 69. 


* 


BEHIND THE CHINESE WALL of professional 
ethics, anesthetic explosions in operating reoms 

in the past got little public notice and often less 
consideration from engineers. In recent years, 


_ however, a lot of work has been done. Glenn 


Rowell, of Fire Underwriters Inspection Bureau of 
Minneapolis, has worked with prominent phy- 
sicians to study the complex electrical problems 
arising from the use of highly explosive anes- 
thetics. With thousands of veterans returning to 
hospitals in this country, the modernization of oper- 
ating rooms, in line with sound electrical design to 
avoid explosion hazards, will be an important job 
for our industry. Rowell’s practical and informa- 
tive explanation of the hazards involved and the 
proper electrical safety measures which should be 
used, appears on page 72. It is a must for every--_ 

one concerned with the design or i ion of . 
wiring in hospitals. = iy 


* 
YOU CAN'T GLAZE a bathtub with infra-red — 
but curing and drying in the preliminary process 
of manufacture has been greatly speeded by . 
replacement of natural drying methods with an | 
infra-red process. The application of infra-red to 
pottery manufacture has been studied and applied 
at the Pottery Company of Trenton with excellent 
results from the cost standpoint. The story is on 


page 75. 
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Because of the basic importance of adequate wiring to the entire electrical industry, 
Anaconda is presenting messages like this in a wide list of national publications, 


You'll want all the production ca- 
pacity possible from new, improved 
electrical equipment. Then don’t let 
inadequate wiring rob you of equip- 
ment performance you pay for. As- 
sure sufficient current for efficient 
operation of future electrical appa- 


ratus. 
Remember, wiring won't stretch. 


Check up on your wiring plans now! 


than risk costly alterations later. This 
is the time to call in consulting or 
plant power engineer—electrical con- 
tractor or power salesman. They'll 
advise foresighted wiring. Anaconda 
Wire & Cable Company, Subsidiary 
of Anaconda Copper Mining Com- 
pany. General Offices: 25 Broadway, 
New York City 4. Chicago Office: 20 
North Wacker Drive 6. Sales Offices 


in Principal Cities. oan 


head 
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It’s far wiser to change blueprints 


Get the performance you pay 


for in modern equipment— b 
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HELP BRING VICTORY SOONER 
BUY MORE WAR BONDS 






ANACONDA WIRE & CABLE COMPANY 
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FUTURE MANPOWER 


Manpower is the life blood of industry. The future 
of this great game is going to depend pretty much on 
the caliber of men we attract and train for the years 
ahead. Especially important are the young men, 

rentices, clerks, draftsmen or assistant engineers. 
Eventually from the ranks. of these beginners will 
come the forward looking ideas and the high skills 
which, with mature experience and judgment, make 
for industry progress. 


It won’t be long before millions of returning veterans 
will be spreading out over the country, each seeking 
out his own niche in the economy. Some will return 
to their old jobs. Most, however, will be looking for 
new ventures and new careers. And the men of vision 
and vigor, of skill and spirit, among them will want 
opportunity most of all. 


Are there sound prospects and real opportunities in 
electrical construction; ‘installation°and: maintenance for 
these men? Are there jobs; that: good men can. build 
their lives around? Are there careers to inspire the 
imagination and absorb the energies of top grade talent? 
Certainly there are. And looking at the quick tempo of 
new electrical: development, ‘we are: going to need: the 
highest. order. of skill and. brains to: ride. herd. on this 
industry in the days ahead. 


But our future maripower won't be knocking oh our 
doors as highly-trained, experienced and skilled-answers 
to our urgent. needs... They'll come as applicants for 
jobs, green, untrained and uncertain in most cases of 
just where they are going. It is going to be up to us to 
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_ Tecognize their potential qualities, to inspire and train 


them, and to open, the doors of opportunity. 


However apparent the need for bringing in and 
developing a high order of new talent and however 
obvious. the current ‘opportunity to select from a vast 
pool of top grade resources, there is today a woeful 


~ lack of plan or action toward doing anything about it. 


If we want the best men, they must be sought out 
and purposefully directed with our long range objec- 
tives clearly in mind. 


Minimum essentials will include an organized liason 
with local veteran service bureaus staffed by a counsellor 
of keen judgment. And behind him should stand a 
committee of top flight men of both management and 
labor; men who, by their own experience and personal 
example, can inspire and direct the visions and ambi- 
tions of the kind of men we want to bring in to this 
industry. 


By and large, the machinery for directing veterans 
back to their old jobs is pretty well organized. But 
futttre manpower is going to be built from new men 
too::\The opportunity will be before us soon to select, 
inspire,and develop the industry leaders of tomorrow. 
And the way we handle our responsibility now is bound 
to establish the quality of that leadership. 
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Right now you can obtain Ilg apparatus via Graybar to meet the 
ventilating needs of any of your war-plant customers. Suitable units, 
ranging from wall fans to large centrifugal types, are available for 

















removing stale air, fumes, dust, or excess heat from a single room — 
or for ventilating an entire building. 

As the “go” signal is given to construction and seisiiiaathais 
you'll find Graybar ready with the latest Ilg ventilating apparatus — 
a as well as wire and cable, motors and controls, lighting, signaling 
4 _ devices, and other electrical supplies — for the needs of all your 
customers. Then, as today, a Graybar Specialist will gladly work 
ayer: in selecting and supplying the best items for each job. 
ur Electric Company, Graybar Building, New York 17, N. Y. I: 
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Caltech wind tunnel will incorporate the most advanced technical improvements and will pro- 
vide wind velocities up io more than 700 mph. 


We Wired 
A WIND TUNNEL 


Los Angeles Electrical Contractor ties in with a.$2,- 
500,000 -project—the kind of wiring job that comes 
“once in a lifetime’. Eighteen months spent in con- 
tact with one of the outstanding scientific develop- 


known as the Southern California 

Wind Tunnel is completed and in 
operation. Under the impetus of war- 
time necessity, four manufacturers of 
the traditionally highly competitive 
aiteraft industry have financed and 
own this tunnel, a $2,500,000 facility 
for the improvement of aircraft design. 
They are Consolidated-Vultee, Doug- 
las, Lockheed and North American. 
They will continue in peace ‘the ele- 
ments of wartime cooperative develop- 
ment. The tunnel was constructed by 
the California Institute of Technology 
as agent, under Director Dr. Clark B. 
Millikan, that institution now operat- 
Ing the tunnel in behalf of the four 
companies. 


[: Pasadena, Calif., the project 
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ments of our time. 


By George B. Stone 


Manager 
Pacific Electrical & Mechanical Co., Inc. 
Los Angeles, San Francisco and Seattle 


Size of the cooperative tunnel had 
to be such as to make the test of large- 
size, complete airplane models rela- 
tively simple. Operating conditions 
had to be such as to cover speeds up 
to the velocity of sound. Accuracy 


had to be extremely high and the time 
to make any individual test and obtain 
complete data had to be held to a mini- 
mum. Wide flexibility in the type of 
test which could be conducted, and the 
transition from one project to another 
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had to be rapidly and -easily, made. 

Great ingenuity and the utmost com- 
plexity of operating and control 
features characterize the tunnel. These 
controls called for the installation of 
electrical circuits and equipment far 
different from those met by the elec- 
trical contractor in the usual lines of 
work, as we soon ascertained. 

This was a completely developed 
job as it came to us, and thoroughly 
engineered. But because of the fact 
that many things could not be put on 
paper before the equipment arrived 
from the manufacturers, the job was 
characterized by rather more than the 
average number of current field prob- 
lems and delays. 


We did this work under two con- 


tracts. Contract No. 1 was for the 
power plant building and laboratory 
building, and was a firm contract. 
Contract No. 2 was for the wind tunnel 
proper and the control wiring between 
the wind tunnel, power plant building 
and laboratory building. This was on 
a cost plus and guarantee maximum 
basis, the owners furnishing the mate- 
rial in this case. The total value of the 
two contracts was in excess of $125,000 
including material. From the start of 
the first contract to completion of the 
second, the elapsed time was approxi- 
mately one and one-half years. We 
had from six to 16 men on the job most 
of the time, and did all the wiring with 





one....exception...... The__. International 
Business Machines Corporation wished 
to make its own hook-up of the equip- 
ment it furnished, so we merely pulled 
the wires necessary for that purpose. 
It is not possible in this article to 
give more than a bare outline of some 
of the features of the tunnel and how it 
operates. The photograph of the phan- 
tom drawing gives the best general 
conception of it! Operation is under 
variable speed and variable density 
conditions of the air passing through. 
The air stream is brought to bear on a 
model mounted in the spherical test 
chamber seen near the center of the 
drawing.. The mounting of the model 
(either a complete plane or some ele- 
ment of one) is such that all the forces 
and moments acting on it, at various 
“attitudes” with respect to the direction 
of the air stream—that is, the angle 
of attack and angle of yaw, etc.,—can 
be measured and transmitted to instru- 
ments located in the control room seen 
in the lower left hand corner. It is not 
necessary, even, for the observers to 
record these data manually, as they are 
transmitted continuously from the in- 
terior of the test chamber. Through a 
group of automatic measuring and re- 
cording machines installed by the 


I.B.M. Corp. these data are recorded 
on both tapes and punched cards, doing 
away altogether with the human ele- 
ment in observing and recording, 


Conduit for the control circuits come in from under the catwalk and pass 
t6 a point under the control room, thence upward and into it to the console. 
The concentration of pipe here, in what is known as the sub-control room, 
Is partly rigid and partly tubing. The floor runs are covered with remov- 
able planking, removed here for the purpose of the photograph. 





Support of the model under test in 
the sphere is of three types and carried 
on tables. When a table is in position 
in the sphere, the model to be, tested is 
attached to the force measuring or 
metrical system and all contact be- 
tween the model and table is severed. 
The forces which the air current exerts 
on the model are thus transmitted to 
the metrical system, which separates 
them into components and measures 
their magnitudes. This system, which 
weighs over 50,000 pounds, floats on 
thin films of oil and measures to the 
fraction of a pound, by means of hy- 
draulic capsules or gages, dials for 
which are located in the control room. 

Tests are carried on under condi- 
tions varying from four atmospheres 
(44.1 psi) to 4 atmosphere (3.6 psi). 
The tunnel is 179 it. long, from 
end to end of the rectangle, with a 
maximum diameter of. 31.5 ft. Con- 
siderable time is required to bring it to 
these pressures, and it is plain that 
when tests are completed on one model, 
there would be a waste of time to “in- 
flate” or “deflate” the whole thing in 
order to take out one model and set up 
another at atmospheric pressure. So the 
testing ‘sphere’ was devised, which, by 
controlled gates with hermetic sealing 
features is connected with the two sides 
of a bulkhead within the tunnel. The 
relatively small sphere can thus be iso- 
lated'and brought. to atmosplieric pres 
sure in a relatively short time, leaving 
the. pressure within the bulk of the 
tunnel undisturbed. The model, recon- 
nected to the table, is then moved out 
on a track and another one, previously 
set up for test in the room to the left of 
the control room, is moved in. Previ- 
ous set-up of the models in this way 
means that the tunnel can be kept in 
operation almost continuously, not only 
economically sound, as applied to any 
expensive. piece of machinery, buf 
greatly speeding up the testing work. © 

Requirements of the fan system aré 
severe. It must operate at highest 
possible efficiency over the entire range: 
of tunnel pressures and be able to ab-: 
sorb the entire power input of the, 
12,000 hp. drive. The flow of air at 
all times must be purely axial in direc- 
tion and reasonably uniform over the 
cross-section of the tunnel. 

The flexible fan arrangement to do 
this, operating at a maximum of 595, 
rpm, consists of two identical stages 
and a set of flow straightening vanes, 
located downstream of the second 
corner of the tunnel. Each stage has 
12 stationary prerotation vanes and a 
set of 16 fan blades, with detachable 
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coupling located between the two fan 
hubs. The first stage alone, or both 
stages, can be operated. The prerota- 
tion vanes are equipped with adjust- 
able, 30 percent trailing-edge flaps. 
The pitch of the fan blades can also be 
adjusted. All these adjustments are 
made by remote electrical control from 
the control_room. 

Actuating.. power, ‘control and: indi- 
cation of flap and pitch changes are 
supplied by. an. external. pitch: control 
system, an assemblage of electric mo- 
tors, miter gear units, magnetic 
tclutches*and*~’special” “year” ~boxes 
‘mounted on a concrete foundation on 
‘the floor near the fan section. A 
‘temperature indicator and thermo- 
switch are mounted in the case of 
‘each roller bearing, giving a remote 
reading at the console, the thermo- 
switch stopping the main drive if the 
oil temperature exceeds 190 degrees F. 

The fan system is driven by a two- 
element electric motor-set with a peak 
tating of 12,000 hp. The basic drive 
of the set is a variable speed d-c motor 
Supplied through a separate motor 
generator directly coupled to and 
driven by an a-c motor of the syn- 


chronous type. These three machines 


have a top rating of approximately 
2000 hp. at 570 rpm. Power require- 
ments above the capacity of the d-c 
System are supplied by an a-c variable- 
Speed, induction motor having a 
wound rotor and slip rings and a 
short-time capacity of 10,000 hp. 
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This split system of drive was de- 
vised to take advantage of standard, 
commercially developed machines, pro- 
viding flexibility and reliability at low 
cost. 

One of the functions of the direct- 
current component in the system is to 
enable a quick slow-down of the air 
in motion in, the tunnel by means of 





For control, circuits alone, approxi- 
mately 15,000 feet of one-inch tubing 
was required. Photograph shows 
method of handling this type of con- 
duit. Note flexible conduit over the 
light. Conduit support is rigidly welded 
to tunnel. To keep vibration df tunnel 
from building, the flexible link was 
inserted. 


absorbing power back into the. elec- 
trical system through provisions for re- 
generative feed-back, occurring when 
the fan is driven at a speed substan- 
tially below that corresponding to its 
propellor progress with the then exist- 
ing air flow. The propellor thus func- 
tions as a turbine to pump electrical 
energy back into the supply system. 
This is desirable especially at high 
densities since the comparatively large 
amounts of energy are stored in the 
high-speed wind stream, which must be 
stopped before the procedure of a quick 
change in the model rigging may be 
affected. 

Another important requirement for 
testing is met by the adaptability of 
the d-c machines to a modern elec- 
tronic speed regulator with which this 
drive is equipped. Thus, the system 
covers the lower half. of the speed 
range independently, does-its share in 
the upper end of the loading and regu- 
lates to- stabilize and maintain precise 
speed: at any setting, besides function- 
ing aS a brake: The duty_of the induc- 
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An ingenious type of box was designed to pass circuits from the outside 
into the inside of the tunnel, which latter is either under pressure or in 
a state of partial vacuum. Fittings are located at various points over the 
tunnel shell, most went through this pot directly under the spherical test 
chamber. 
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tion motor is to carry the major load 
over the upper half. 

Electricity is purchased wholesale 
from the Pasadena municipal light 
plant. Service is brought to the labor- 
atory underground through a 17,000 
volt cable. At the wind tunnel sub- 
station the voltage is stepped down to 
2300 volts for use in the main machin- 
ery. Ina separate transformer bank in 
the same station it is reduced to 440 
volt for auxiliaries and for supplying 
local transformers feeding small power 
and light circuits. 

The system of control provides for 
centralized operation at a master con- 
trol console by means of remote control 


and indication circuits. With the ex- 
ception of selection of type of opera- 
tion and required speeds, all functions 
are automatic. This involves the ex- 
tensive use of interlocking and inter- 
pretive relays and contactors. 

It will be seen from the above high- 
lights of this remarkable installation 
that in addition to the ordinary wiring 
for power and light purposes there are 
innumerable control circuits inter- 
laced between the control room, tunnel, 
power plant and other parts of the 
buildings. 

As a consequence, it was necessary 
for us to install approximately 15,000 
feet of one-inch Steeltube, to accom- 
modate the control 
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circuits alone. A 
large portion of 
this is located be- 
tween the power 
plant and the con- 
trol board in the 
control room and 
under a catwalk sit- 
uated along the end 
of and down one 
side of the building 
as shown in the 
photograph. The 
method of support- 
ing this part of 








FIG, 1—Type of conduit rack supporting tubing for 
control wires under catwalk. (Left) 


FIG. 3—Hydraulic rheostat connections on speed control 
for the large motor. (Below) 























the conduit system is shown in Fig. |, 
Steel hangers were used, being inch 
rods from the under side of the catwalk, 

These hangers were welded to angle 
iron cross supports. The. hangers 
proper consist of two by fours having 
longitudinal rows of holes to receive 
the conduit, the timber being ripped 
through the center of the line of holes 
to facilitate installation. The two by 
fours rest on the angle irons as sho 
and after placing the conduit the 
assembly is held together and rigidly 
on the angle iron by bolts. 

Some of the wiring for control cir 
cuits as well as light and power circuit: 
had to be carried into the tunnel am 
the sphere. Due to the variations it 
pressure inside during tests, it wa 
necessary to provide means whereby” 
the wires could be carried through the | 
shell without leakage into or out of 
the shell, or sphere, depending 
whether the test is being conducted 
above or below atmospheric pressure, 
Fig. 2 shows the interesting manner in 
which this was done. 

Metal boxes are welded over opete 
ings in the shell. Insulating plates | 
with gasket between are provided) 
through which pass metal pins with 

[Continued on page 202] 5 
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FIG. 2—How circuit connections are brought through 
tunnel wall. Fittings have from 19 to 31 pins. 
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Main drive power plant for the dual fan. At left is a 10,000 hp. alternating current motor direct connected to a 2000 hp. 
direct current motor. At right is a portion of the m.g. set providing d-c. ; 


Inside of the section with the 314% foot decompression sphere. (Lower left) 


Model table is shown here halted just inside the decompression sphere opening which contains the working section of 
the wind tunnel. It is not yet in position for testing to proceed. The airflow is from right to left in this photograph. 
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estimating RESIDENTTA 


‘Intelligent appraisal and accurate estimating 
can make residential wiring a profitable busi- 
ness. The “Four Unit System” described herein 


paves the way for accurate cost determination. 
> 


By Ray Ashley | a 


Research Engineer 
Electrical Contractors Association 
of City of Chicago 





Fig. 1—Single-family socldence layout showing segregation of wiring 
into units for eost determination under the “4-Unit System” of estimat- 
ing. Metering for multiple-family dwelling is shown inset. 





offing. We are all aware of that, 

To the electrical contractor the 
important thing is—will it bring a large 
volume of electrical work? A _ glance 
at past records will throw some light on 
the answer. During normal building 
periods in the past, residential con- 
struction has provided 55 percent of 
the electrical installation work. This 
rate may be anticipated for the next 
building cycle. Will this building boom 
mean prosperity for the electtical con- 
tractors, or will it not? 

Building booms have come and gone 
before. In their wake we have found 
numerous “would-be electrical con- 
tractors” strewn along the road to the 
poorhouse. Some of them like to remi- 
nisce “I was once a big electrical con- 
tractor.” Actually, they never weft. 
They were just little contractors gé- 
ting rid of their money in a. hurry. 
Business volume alone does not deter- 
mine the “bigness” of a contractor. 
Organization, accurate,.cost. methods 
and a reasonable return, for. services 
rendered play a vital part in the success 
of contracting activities. 

Contractors competing for the new 
residential electrical installation work 
can be grouped into three broad cate 
gories: 

1. Those established contractors who 
have confined their activities to res- 
dential work. . ‘ 

2. Those established contractors who 
have been largely engaged in other 
types of electrical work. 

3. New contractors, who have never 
operated any kind of electrical cot 
struction business. ; 

We are especially interested in the 
first group. They have been doing? 
good job maintaining residential wiritg 
as a healthy business. They hat 
stayed in their own field. and not inter 
fered with other contractors by tryili 
to take work for which they weft 
neither organized nor equipped 
handle. With a trained organization, 
years of experience and skilled mechat 
ics as a nucleus, they will have a & 
cided advantage over contractors ne" 
in the residential wiring field whe 
building begins on a larger scale. } 
second group, if they decide to dos 
of this work, can make it profita 


Astin. residential boom is in the 
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an adapting their “big job” estimating and 
it'Ht® organizational techniques to this small 


ie work. The third group, of course, has Rese 
everything to learn about the electrical SDA 3P Sw A 4PLUGE 
Tange construction business. BOR COMS-RANGE BENT 
ylance : 
a Sob Seluction end Hatiuating UNIT NO. 3- BR.CTS -C.0. TO FIRST OUTLET 
ilding ers. 7 at. Fi CR BASE 
Con- Whether these or any other con- 
nt 08 tractors make any money in this field 
This depends largely on four important UNIT NO.'4 - OUTLETS 
MEX “phases of the business: - pempes : fo T | 
boom 1. Proper selection of jobs. icy cxithes on} 
| con- 2. Ability to economically handle the a +. 4 : 
volume of work secured. ce Guitcy a i 
gone 3. Reliable accounting methods to oy Spemeae i | 
found B reflect true operating costs. Come Sw 6 RECEPT 
con- 4. Restricting . expansion within agile { 
0 the proper limits. 
rem Residential work is generally con- 


'COl-§ sidered, in the trade, the simplest form 
wett.§ of electrical construction. Any well 
| 8-H trained estimator will refute this gen- 
urty. § eral contention. Its apparent simplicity, 
letet-§ to those acquainted with it, comes from 
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acto. along familiarity with every detail of Se PRICING SHEET oate MOV. 7 4 
that the work and the use of competent osorsios FOUR UNIT SYSTEM vocanon_ SINGLE FAMILY RES. 
vies =mechanics to make the, installation. tere _______GERVICES _.____svoness athike aera ad 
cess B- Good mechanics, however, cannot over- Saabs @ ae ee es", 
come the handicaps of laxity in esti- FORE = “428 gees Serer ny seep cie geme se ge ces gps B 
new mating generally caused by a con- cnialitiiaadis ai aoa Sey QuaNTiTY mareman Extenqon tason EnTeneseee 
wotk § tractor’s: (1) Inability to adequately wore.\... Ae ES HHH fais: 
calé § analyze work requirements and recon- FOR GREMETER a THe af ti HH zB 
cile cost differences between various peace a einen ee sie 4 nr 
who B jobs; (2) tendency to become a slave IMCL. Ll UIT: 6 79-tee ————_{LLFpR! : ne 
r . . . . + rt 
res § of habit and indulge in mental lassi- pea Ss Wm SON MEISGESER 65: TH anaa HH 
< ‘ade EY RS ST EE Ht ca 
who The contractor must have the faculty - a aes | FRAME BLDG.-3-#8-34"COND. ||| Ce | 7 
other for careful appraisal of the work; the ihe “Sper aa a4 i 
f lit) and clerical ica ce Se | SQ™ SERVICE FITTING _} | |_ “Vt F301 | | | 120! 
al and clerical organization to : | Wa" cOnouT-£.iT, __} || | L408 | 175 
evel =6do the job and keep accurate costs; aa SS SENSES 3 2 ee ae 
pt ob ar eae PS a” RRS 3 | 2 ft 
and an intelligent restraint to over- Q | 34°48. FTG.€ COv.-E.MT. {|| iat itt Liat 
expansion ; - ietcomaes = PPS I H =H 
é . ; i uj aw. ttt ae i 
the Proper job selection—an item of PER Sess eo rgeap se ar 180) 
a major importance—depends on proper | | STRAPS ¢ Mise. | Tag 
Ke appraisal which, in turn, necessitates 0) | "conpuiT-E Mr... piso? 
> of sees area 
; —& Tht | as 
“ying Fig. 2—Master cost sheet, for estimating single eee mn eign — ; : see 
wets family residential wiring. Sheet accommodates _-A_- | ERAME BLRG,- TOTALS 6 
1 to units for various sized services, load centers and | BOR BRicK BLDES— 
tion, types of wiring. Cost figures, derived ______|__EXP. SHIELDS anes i zat : 
hat from separate estimates for each category of | CUT HOLE IN WALL (ADD) [ Test 
the “4-Unit System,” are used in the final wir- __B | BRICK BLDG, = TOTALS Ht 
1B ing estimate. (Top Right) POROSEM Sees Sik ae im LTR 
betcace EOE SHORTER OR-LOWGEE. fd 3am f 
23 Lac i. OR DE £ 
Estimate 1—Service basic cost method for the See, Re = MAT. LABOR: | a 
single family residence, Similar estimates must SRI see ~ 133 0.064 Ht - 
be made for larger services and those for mul- : een | 
tiple-family dwellings. 
4 Electrical Contracting, July 1945 65 
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comes eee De enco 
WS FUSE CTS. ALSO RECEPT. at RANGE. er tl 
+ « Contractor to enter his om lebor Gate in this colum - 
adjusted to conform to job conditions in his locality. 
TI 
3 - Fig. 3—-Expanded master cost sheet for tabu Ree. 
oT pects PRICING SHEET ose WONT 2 we lating unit costs to be used in estimating wiring Colli 
sos on sins, FOUR UNIT SYSTEM ~s0cxmon SINGLE FAMILY RES. for multiple-family dwellings where multiple § ‘tact 
_poro RANGE FEEDER C/RCU/T __»ooness UN aes peg and eset expanded cago 
ARCHT. OR ENG'R ath Ser _.__AppRESS ss Nate 4 electrical facilities are encountered, with 
ees ai Ga rR ae een Lot Chic 
eon ae PS Sell Bata Mecanell We Bicol accurate estimating. Accuracy in estt § dent 
an area apige ame —|MeuRs| mating cannot be accomplished by what W 
= eee isk ie Re is commonly known as the “cost pet ¢ring 
7 ae apse See Frage 4h outlet” method. Good contractors per < 
on ae Pui | know this, yet many of them still cling § denti 
a rr to this faulty system. aheai 
4 Normally, this method implies the Unit 
dx application of a common cost unit to — TI 
al all types of outlets, such unit to W@ Fig. 
av ample to cover a pro rata share of the A- 
fe ee ‘cost of service, grounding, metering 7 
Yo facilities, load center and miscellaneous ing 
1" BOX CONN.~ EMF. I] items. For a certain class of residential ‘ 
Rc Beg ey ors ee 7 wiring, such units may be used—pro 
| STRAPS € MISC. vided the units are properly prepared rut 
— Foraes For and applied only to that phase of the ‘ 
a — wiring for which they were intended eae 
| BRICK When used for over-all estimating @ | B- 
| residential wiring, they do not reflec 
accurate costs. sw 
Like all types of electrical om é 
struction work, residential wiring must fac 
be ‘estimated .on’,a sound step-by-ste 
method utilizing separate units to-covel Tur 
logically segregated portions of th 4 
wiring system. The value of employiit eac 
| a method—such as the “4-Unit System! ; 
8 described below—that establishes sue 4 

accurate segregated costs is emphasiz Estim 
Estimate 14A—Range circuit ‘cost determination for use in estimating ~by the accompany ing charts and sé + 

residential work by the “4-Unit System.” estimates. | 
Elect 
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wie: Estimate 2—Load center installation unit cost "gm ace. at a ~ PRICING SHEET bg parse ide. 
i determined at right ee Ps the second unit sosonsics. FOUR tIAUT SYSTEM LOCATION ONE FAMILY RESIDENCE 
£ of the : 4-Unit System” of estimating residen- 81010 COMB. SERVICE SH! ADDRESS 
Bi ee tial wiring. ARCHT, OR ENG'R. _ FUSE CENTER ADDRESS _ 
= PLANS MARKED @. SCALE SPEC. No. €sTt.No, 2 
am The “Collins 4-Unit System”. pro- 
“Ta yides one method of determining ac- 
aie curate unit costs of this type. It in- 
By cludes separate units for each type of 
BE outlet, home runs (circuits from load 
“| center to first outlet), load centers, and 
+ service. It is designed for estimating 
Ta moderate priced residences ranging 
+ from $5,000 to approximately $15,000 
4 @ in cost. High priced custom built 
+—~ homes have to be estimated in the con- 
RE ventional manner for special electrical 
+ construction work. In such homes, __| TerTAL - FRAME BLDG. 
To} @ better materials are used, wiring is | FOFAL- BRICK BLDG. (22 
+— more liberal, building progress is slow- 
Ta er, tolerances for locating outlets is 
+a less, and numerous other features are 
Tg encountered which produce costs great- 
se er than those for smaller homes. 
AS The 4-Unit System 
ee 
The “4-Unit System” is not new. It 
ell was created back in 1914 by J. Walter 
iring Collins, secretary of the Electrical Con- 
iple tractors Association of City of Chi- 
nded cago. At that time he was associated 
with the Hub Electric Company of . == PRICING SHEET eae ee ae 
Chicago—a firm whose annual resi- 208.01 e100 FOUR _UNIT.SYSTEM. vocation, RESIDENTIAL BLDG. 
estt @ dential wiring totalled $400,000. pro 70 BRANCH CIRCUITS ____sooness ___ 
what While other contractors were flound- re ones CABINET TO 1ST OUTLET) 1208 ee USE h et Seprew a 
: per ering around with the old “so much Seanad? Ogee a a ak sneerNe 
ctots @ per outlet” method of estimating resi- ai cos 9 EOE Fone: mrensvon J Cont, 
cling @ dential wiring, this firm was forging ter HLDOR 
ahead with business secured by the “4- t ANA 2-14) 
the Unit System.” |e "conp.-E.MT.. 
it to The Four Units, as illustrated by rE FATT REE ca 
o be Fig. 1 for residential buildings are: ee $4" BOX Cont. -E.M = MAT 
f the A—Single Family Dwellings -| YA" COUPLING ~ 
ring 1, Service to load center, includ- CONNECT CKTS. TO PA 
OMS ing grounding. | CUT HOLE 
nitia! 2. Load center. STRAPS E 
-pro- 3. Circuits to first outlet (home ior pers ae a 8 nr 
ared runs). UML Lt 7 GONG 
F the 4, The outlets (separate units for Ab =0.08 HRS 
ided. each type of outlet). eee ee ——— 
g of B—Multiple Family Dwellings rege ye 







1. Service to meter fitting, main 
Switch (if any) and grounding. 

2. Load ‘centers and metering 
facilities. 

3. Circuits to first outlet (home 
_funs). 

4. The outlets (separate jinits for 
each t)pe of outlet). 











ae AS 






























Estimate 3—Home runs or branch circuits from 
the load center to the first outlet comprise the 
third unit cost of the “4-Unit System.” 
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Once the basic unit costs, for each 












































































































































































































































































































































bagi ucenriestings psu pare NOV. 7 - wf of. the 4-Unit. categories, have. been 
t » ” Ee eee ee ea : determined they can be tabulated ona 
jouer ae SHEDS Say aa: Master Cost Sheet illustrated in Fig/? 
PLANS MARKED @ ere ee (single-family residences). Costs can 
ee oan Ica Weeneenee Kook ee be entered for various sized services 
“4 cemie purers = car z and load centers and for various types 
: Lt at of wiring systems. Fig. 3 illustrates 4 
aneueaR Bes Yor" ss Be Hie Tr ] similar Master Cost Sheet expanded to 
—— Ald RO MURE MH : H thew ad cover multiple-family dwellings where 
ei "COUPLINGS ~ _“ ny 05) t= sub-metering, sub-feeders and other 
~~ —| STRAPS € MISC. —______ Had conditions are normally encountered. 
TOTALS 1] 1 100) Using the Master Cost Sheet as a 
: tt reference, the contractor can quickly 
—&__|BRACKEL OUTLETS, _ ae anninee ti a + prepare an accurate estimate of the 
ae “2758 20K § BR.COv. me SUE GRE! OW !Z CEDERIC REY SORRY wiring cost for any type of residence, 
an yt FH it taa ae a 130 Estimate 5 shows the basic cost for 
| ear cwiRe A A ag tis Lt A wiring two similar homes—one with 
nave por ety gg peOeS rt iy = aa th ig Ht 37 outlets and one with 50 outlets. This 
—___| sreaps.¢ mise. TTT i bd is only .a material and labor cost. To 
| _ yolks a ee cr Ti PRB ES2 establish a selling price (quotation to 
———o ae + the customer) charges must be added 
ie | SOWVENIENCE OUTLETS HA +H cee for inspection, insurance, cartage, op- 
| "sa. Box Esweov. oe 781 1 7a erating costs and return. 
ti q4 { on nl - 
BASOAS en Ea COND. - E. M.T. Rss BURY? MECTZI Ee: 13 E [Continued on page |1!9] 
| #AR.C.WIRE RUBE] UE 50 1.73 : 
ses A Bas BEST 7 Hit 
Peeumeen ate me ls ee 1} 1Q% Oey Mh be Br bese P ° F 
——__|\"s7eaps 2 misc, | anne Sisk! Tit Estimate 5—Complete cost for a residential 
—____|_ RECEPTACLE E PLATE }\'') | EY. | BEY RERBEEY wiring job embodying the individual unit costs 
ese SORaaas neon THllT ' determined under the “4-Unit System.” Unit 
rit T4 costs entered here are taken from Master Cost 
* 2 Sheet tabulation of all costs determined in the 
Treeae unit estimates. Note variance in average cost 
i THT TY TJ per outlet between the two estimates shown. 
Estimate 4—Outlets are the fourth unit cost of —_— PRICING SHEET pare « 
the “4-Unit System.” A separate cost is made wosonsins, FOUR UNIT SYSTEM \.ocanen. COND (E.M.T.) EWIRE | 
for each type of outlet encountered in residen- woro  .+_—=SXCOST ESTIMATE FoR sponss. / ABOR ~$1.50 PER HOUR 
tial wiring. Note difference in cost between dif- —ARCHT. on ence. ___4 RESIDENCE sngneee 
ferent outlets. (Above) FRIES: HOH BY EXTENSIONS BY 2 BY pape ; sip 
Now that we have discussed the =e -CASE [ -37 OUTLETS = rad 1 
fundamental considerations of residen- ger oe oe tH " 
tial electrical estimating, let’s investi- __@) | ENT Sw AEUSECEN C304. 22 SW, THY Eee 
gate the details of unit cost determina- SN ES BE LITS TOL a iz 
tion. No units can be established for ______f CE/LING OUTLETS 14 lly 6 1 
quickly and accurately estimating elec- Re SES SOM eeera see ee BBRdr 
trical work without expending some — CONVENIENCE tt oo 150. 
effort and expense. Residential wiring Aca toda io 
offers no exception. AvG-PER Qur.=4279 ! +44 nae 
The cost items to be used as units : | im im 
in the “4-Unit System” are established ‘SoS BE. = Fes 
by preparing estimates similar to those = 5, = 
illustrated (for single family resi- BR CKTS = 2CK7S. T0181 FL A 
_dences). Estimate 1 covers services; ro 9 i 
Estimate 1-A, range circuits; Esti- BRACKET OUTLETS x 
mate 2, load centers; Estimate 3, --@ 4 a pee a : rt 
branch circuit home runs; Estimate 4, CONVENIENCE bag | | 
various types of outlets. Similar cost | Toral (MAT LABOR) ig Ean | 
estimates for units found in multiple- ——_——_|_—_ 4¥6._ PER our. - £2.60 
family residences can be made. SERSOER =S50.0USLETS= 
After checking a few installation TPT ETE RE i Wh 
costs, the contractor may find that the —_—__—__| A¥G..COST PER ADD. OUT = P 
original estimates have to be revised. 
There is no reason why material costs tates 
cannot be estimated accurately. Labor ee venti a ANGER 
costs may vary and necessary adjust- Smeg : rE 
ments can be made accordingly. J REGRERE EROS RAGES OSM RATEEE 
K 
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LIGHTING TECHNIQUES 


New lighting techniques are 
available for lighting restau- 
rants. Modern practice is to 
combine light with architec- 
ture and decorations. Mod- 
ernization of over 150,000 
existing restaurants and con- 
struction of new restaurants 
offers an immediate lighting 
market. 


By Berlon C. Cooper 


can be even more varied than the 
number of ways eggs can be pre- 
pared and served. This is because 
there are so many varieties or types of 
eating places. Public dining areas 


[joss be ex for public dining areas 


include cafes, night clubs, restaurants, 


cafeterias, coffee shops, sandwich 
shops, dining rooms, supper rooms and 
banquet rooms. 

Designs for public dining areas 
cover a wide variety of functional lay- 
outs and decorative treatments. Some 
feature counter service. Some feature 
table service. Some use gleaming 


_ white porcelain, while.others use colors 


on wood, plastics, or special composi- 
tion counter and table tops. Still 


- others feature linen for table service. 


Decorative treatment of restaurants 
ranges from very plain to highly or- 
nate. Many follow modern design, 
while some adhere to traditional 
Period decorations. Decorations may 
be confined to paint on plain ceilings 
and side walls, or may include pictures, 
architectural treatment, murals, tapes- 
tries, lighted configurated glass panels, 
or a number of other decorative de- 
vices. Existing restaurants on the 
average are poorly lighted. These offer 
an immediate relighting market as 
fast as materials and labor become 
available. 
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FOR RESTAURANTS 





Color quality of illumination is contrelled at Blue Bird Cafeteria, Kansas 
City, by combining 200 watt recessed incandescent units with two-lamp 
40 watt fluorescent decorative ceiling mounted units. Intensity is over 
25 footcandles. 





Cheerful atmosphere is created in Savarin Coffee Shop, Lexington Avenue 

and 50th Street, New York City, by use of direct and indirect incandescent 

lighting. Raised panel in center of ceiling is indirect lighted by large 

pedestal in center of room (not shown in photo). Flush down lights and 

surface exposed luminous glass units provide additional light and decora- 
_ tive touch necr walls. 
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Good lighting pays dividends to the 
restaurant owner, An &ttractive and 
well lighted entrance will aid in com- 
peting with other restaurants and main 
street attractions. A bright and cheer- 
ful.interior will. help in making: satis- 
fied customers. 

Fundamentals of good lighting prac- 
tice Should be followéd in lighting 
public dining spaces, the same as in 
other types of interiors. All light 
sources should be ‘shielded to prevent 
glare. Sharp contrasts in brightness, 
as well as overly bright surfaces, should 
be avoided. Light sources should be 
carefully selected to provide a proper 
color quality for each lighting applica- 
-tion. An adequate level of illumination 
intensity should be provided, which 
will enable guests to read the menu, 
see the food and other guests with ease. 
Such an intensity will also encourage 
cleanliness, and instill a feeling of 
proper sanitation. Every effort should 
be made to create a comfortable, cheer- 
ful atmosphere. Light for utilitarian 


use should be undistorted in color. 
Decorative lighting may be used to 


good advantage to supplement, or.form 
a part of, the decorative treatment. 

Many new restaurants will be built, 
now that WPB construction controls 
are being relaxed. It is in these new 
projects that*the greatest use can be 
made of the many new lighting tech- 
niques. Provision can be made in 
preliminary design stages for recessed 
and built-in equipment. Full use can 
be made of indirect coves, reverse 
coves, recessed coffers and troffer units, 
illuminated glass panels, lighted wall 
niches, and other similar architectural 
and decorative elements. Costs for such 
treatments can be kept at a minimum 
on new projects. 

Application of architectural lighting 
techniques to remodeling and redecor- 
ating jobs will often be more difficult 
than on new projects.: Some lighting 
techniques may require major struc- 
tural changes on old jobs. It is desir- 
able, therefore, to have a broad knowl- 
edge of the many techniques which 
may be followed to achieve an appro- 
priate specific lighting result in relight- 
ing existing restaurants. 





FIG. 3. Indirect cove lighting from 
walls and columns retains dignity 
and established decorative treat- 
ment in State Room of Miller Bros. 
Restaurant, Baltimore. Softly il- 
luminated wall niches provide addi- 
tional decorative effect. All state 
seals, in color, are highlighted 


above the wall coves. 


FIG. 4. Novel and decorative ele- 
ment in a plain room is_ pro- 
vided by three intersecting circular 
troughs in employees’ dining room, 
E. G. Budd Mfg. Co., Philadelphia, 
Pa. Incandescent lamps in indi- 
vidual reflector units provide the 
restful and pleasing lighting result. 
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_. Restaurants are. here divided i 
eight separate classifications, to s 
plify discussion of various lighting 
techniques applicable to each. 

1. Cafeterias with plain decorating 
treatment. “Typical of these are cafe 
terias in schools, industrial plants and 
office buildings, and some public cafe. 
terias. A minimum intensity of ten to 
twenty footcandles general illumina- 
tion should be provided for these cafe. 
terias. Individual lighting. units, using 
incandescent or fluorescent lamps, and 
located’ on’ symmetrically spaced‘ otf 
lets, provide satisfactory lighting re. 
sults efficiently. Recessing the units 
flush’ in» the ‘ceiling where ceiling 
heights do not exceed twelve feet a 
to the appearance of the installation, 
Food serving ‘counters should be hight 
lighted. with reflector type equipment 
located over the counters. 

2: Cafeterias with ornamental det. 
orative treatment. This class of cafe- 
feria is usually for public patronage as 
differentiated from employee patronage: 
Decorative treatment is used to create 
a more refined and cheerful atmos- 
phere. Cafeterias usually involve large 
areas, designed to serve.a large number 
of customers. Large decorative type 
luminaires may often be used to pro- 
duce the desired lighting result. In 
direct lighting from such luminaires 
creates a very pleasing effect. Uri 
on walls or on columns, as well | 
cove lighting can often. be used, de- 
pending upon structural arrangement, 
Silver and glassware can be made to 


sparkle by many types of properly | 


shielded direct light sources installed 
in the luminaires or in the ceiling be 
tween luminaires. Reflectors concealed 
in the ceiling over food counters can be 
used to highlight this area, which will 
aid in the selection of the meal. 

3. Sandwich and Fountain Shops 
Such shops are usually small. Counter 















































service predominates. Tables or booths 
are often located opposite the counter. 
Since the food is prepared behind the 
counter within the customer’s view, 
provision is often made for removing 
steam and hot air.from this area by 
overhead airducts, A partition is 


dropped from the ceiling dividing this, 


area from the customer area, “Where 
sith arrangement is encountered, re- 
flector units for highlighting the 
counter can be located behind or in 
the bottom of the partition. (See Fig. 
1): ‘A number of techniques are suit- 
able for lighting the booths or table 
area. Some popular treatments are: 
individual units, recessed, ceiling sur- 
face mounted, or suspended; continu- 
ous row equipment, ceiling surface 
mounted, or suspended; cove lighting ; 
wall urn lighting; indirect lighting 
from reflectors located‘ at top of booth 
partitions, shielded wall brackets over 
end of tables in booths, and many 
others. 

4. Restaurants and Cafes. This clas- 
sificatien covers a large percentage of 
public dining areas. They vary greatly 
in size, shape, functional layout, and 
decorative treatment. The lighting 
technique selected ‘should be based on 
the individual layout and decorative 
treatment of each restaurant. The 
fundamental principles of good illum- 
ination discussed above, should be fol- 
lowed in all cases. Where the decora- 
tive treatment -is simple, individual 
units or cove lighting provide a logical 
means for obtaining a desired lighting 
result, since lighting’s function in these 


_ cases is mostly utilitarian. Where’ the 


decorative treatment is ornamental, 
lighting can be combined with the 
architecture, and with the decorative 
details in a multitude of ways. It is of 
course necessary to work out all de- 
tails with the architect, designer, or 
decorator..when light is. made. a part 
of the decorative treatment. There 
must be harmony between lighting fix- 
tures and architecture in period design 
and in metals, finishes, and lighting 
effect. Where color in lighting is used 
as part cf the decorative scheme, it 
must be coordinated with other color 
details. The lighting designer must, 
(Continued on Page 200} 
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restaurant lighting. Plaster port in 
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By Glenn Rowell 


tients and hospital personnel, 

most operating, delivery and 
other surgical treatment rooms 
in which gaseous anesthetics are 
used must be rewired. Few per- 
sons outside the medical profes- 
sion are acquainted with either 
the hazards introduced into these 
rooms of the hospital or the num- 
ber of persons killed or injured 
by the explosion of anesthetics 
in them, as news concerning such 
occurrences is usually sup- 
pressed. As a result, very little 
pressure has developed from the 
outside to enforce the installa- 
tion of safe equipment and the 
use of proper safeguards. 


T: safeguard the lives of pa- 


The hazard to life in the operating 
room cannot be considered in the same 
category with some of the more com- 
mon hazards to everyday living. Traf- 
fic and automobile accidents, for in- 
stance, have undoubtedly killed more 
persons during the past few weeks than 
gaseous. anesthetics have since they 
were first used by the medical profes- 
sion. 

The possibility of explosion has not 
been entirely ignored by the medical 
profession. In fact, a few. surgeons and 
other medical technicians are largely 
responsible for the present. set- of 
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AFETY in the 


OPERATING! 


standards prepared to lessen the likeli- 
hood of these explosions. In checking 
back through the files of the American 
Hospital Association Library, papers 
by various doctors suggesting means 
of reducing this hazard may be found 
that were written long before we had 
any electrical equipment or materials 
specifically designed for use in ex- 
plosive atmosphere. In fact a surgeon, 
Dr. Rigney D’Aunoy, Medical Consul- 
tant of the Charity Hospital in New 
Orleans, prepared the first specifica- 


tions requiring explosion-proof operat- 


ing room lights, so you see the electri- 
cal industry had to be prodded by a 
doctor. We should not let this hap- 
pen again and it will if we, in the 
electrical industry, fail to take advan- 
tage of the progress made and form 
plans to correct conditions in the both 
new and existing hospital buildings. 
Some time ago it became evident 
that some agency should attempt to 
gather all available data and construct 
therefrom a set of standards to make 
hospitals a safer haven for the ill. The 
National Fire Protection Association 
thought this might best be accomplish- 
ed by persons having at their disposal 
not only the necessary medical and 
other professional skills but also the 
experimental facilities required for 


special study, so this fire and accident 
prevention organization appointed J, 
Warren Horton, Professor of Biologi- 
cal Engineering, Massachusetts Insti. 
tute of Technology as Chairman and 
let him select his committee. Following 
a considerable number of experiments 
and the investigation of gaseous ex. 
plosions as well as the various safe 
guards tried by many hospitals, stané- 
ards were drafted and have now been 
printed in pamphlet form by the Na 
tional Fire Protection Association. As 
yet these standards are considered only 
as recommendations, but no doubt they 
will very soon be given general accep- 
tance especially by the medical profes 
sion. Should you desire, you may ob- 
tain copies of this pamphlet from the 
above mentioned organization for 2) 
cents each by addressing their office 
located at 60 Batterymarch Street, 
Boston, 10, Massachusetts. 


Hazardous Areas 


The behavior of materials and of 
mechanical agents can be relied upon 
with greater assurance than can the 
behavior of human beings. Conse 
quently these standards have been de 
signed with the intention of reducing 
the conscious human effort necessary 
to assure safety. In the first place the 













HOW TO WIRE OPERATING ROOMS 








All wiring and equipment shall be of type approved for Class | Group 





C location. 


Circuits shall be isolated from other building circuits by an insulating 





transformer located outside the hazardous area 





Circuits shall be ungrounded with overcurrent devices on both sides 





of the line. 





Voltage shall not exceed 115 volts. 
A ground indicator shall be provided through a resistor of not less 
than 10,000 ohms connected across the circuit with a relay connected 







from midpoint to ground. 


All overcurrent and protective devices shall be outside the hazardous 





area, 





All exposed metal parts of electrical equipment and lamps shall be 





grounded. 





Low voltage circuits shall conform to the same rules as 115 volt 





circuits. 
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ROOM 


Explosive anesthetics cre- 
ate serious life hazards. 
The danger of electrical 
ignition can and must be 
controlled. This timely ar- 


ticle tells how. 


hazardous area is defined as a room in 


which any combustible gas is stored or 
used, and the hazardous condition may 


be considered as extending for a hori- 


zontal distance of ten feet and to a 
height of seven feet above the floor 
outside of any door opening into such 
a room. The only exception to this 
may be made in rooms properly venti- 
lated when the hazardous condition 
within the room may be considered as 
extending only to a height of seven feet 
from the floor. Such ventilation may 
be assured by providing a change of 
not less than twenty cubic feet per 
Person per minute with not less than 
twelve complete. changes per hour 
with the air brought into the room by 
ducts opening not less than six feet 
from the floor and discharged through 
two or more ducts with at least one 
hot more than three feet above the floor 
and one in the ceiling. This air must 
not be recirculated. 


Equipment 


Au electrical equipment and wiring 
methods employed within the hazardous 
cos must be of the type approved by 

National Electrical Code for use 
ome ‘Class 1 Group C location. All 
ectrical circuits within these areas 
tld be fed by an insulating trans- 
er which isolates them electrically 
Om the main feeder and from other 
circuits. in the building. “This trans- 
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ANESTHETIC GASES are highly explosive. Electrical ignitions can be 
avoided by special wiring and static eliminating methods. 


former should preferably be of the dry 
type and should be located outside the 
hazardous area. The primary winding 
should never be connected directly to a 
high voltage circuit but should be 
energized from the main feeder supply- 
ing the regular distribution panels in 
the building. Both sides of the secon- 
dary circuit should be ungrounded, and 
an approved overcurrent device should 
be provided in each side of every 
branch circuit connected thereto and 
the voltage across these ungrounded 
circuits should not exceed 115, volts. 
In addition to the usual control and 
protective devices, the ungrounded 
system should be provided with a 
ground contact indicator arranged as 
follows: A resistor of not less than 
10,000 ohms should be connected across 


the secondary of the transformer and. 


a relay should be connected. with. its 
winding between the midpoint of this 
resistor and ground, The relay should 
operate when either side of the un- 
grounded circuit is grounded. A signal 
lamp showing a green color installed 
in some conspicuous location should be 
connected to the back contact of the 


relay so that it will be lighted when 
no current flows through the relay 


winding. A signal lamp showing a red 
color installed adjacent to the green 
lamp should be connected to the front 
contact of the relay so that it will light 
when current flows through the relay 
winding. 

All overcurrent and other protec- 
tive devices should be placed outside 
the hazardous area. Exposed noncur- 


* rent carrying metal parts of all elec- 


trical equipment, including ‘portable 
lamps or other appliances, should’ be 
grounded. All grounding should con- 
form to the requirements found under 
Section 5025 of the Nafional Electri- 
cal Code. 

All lighting fixtures must be of the 
explosion-proof Class 1 Group C type 
unless the room is properly ventilated. 
In such cases permanently mounted 
lamps either fixed or adjustable that 
are so constructed that no part of them 
may be brought within seven feet of 


the floor need not be explosion-proof ; 


also lamps set in or behind walls 
in housings ventilated independently 
of the atmosphere of the room and 
from which this atmosphere is excluded 
by substantial vaportight glass win- 
dows, no portion of which is within 
five feet of the. ace, _ approximately 
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flush with the wall. If possible, such 
fixtures should be so arranged that 
they may be relamped from outside the 
room to avoid disturbing the vapor- 
tight seal of the glass window. Elec- 
trically operated clocks and other 
signaling apparatus should also be 
protected in this same manner. 

Rubber covered conductors ‘for por- 
table lamps and appliances should have 
insulation not less than 3/64 inch thick, 
and shall be of the type designated for 
hard usage such as Type S. Such cords 
must contain one extra insulated con- 
ductor having an outer finish colored 
green to be used for the grounding of 
exposed noncurrent carrying metal 
such as lamp guards, motor frames 


and other metal portions of the appli-~ 


ances. Portable lamps should not be 
equipped with switches but should be 
turned on or off at the explosion-proof 
outlet receptable. 

All belting used on rotating machin- 
ery should have incorporated in it suf- 
ficient conductive material to prevent 
the development of _ electrostatic 
charges. All pulleys should be of the 
conductive type and the conductive 
path from pulley to ground should be 
assured especially when sleeve bear- 
ings are used. 

Many hospitals desire a low voltage 
circuit for the operation of certain 
types of electrical apparatus or equip- 
ment. Wiring, outlet devices and por- 
table cords similar to those used for 
the 115 volt circuits must be used and 
the transformer supplying the current 
should be of the. insulating, type and 
located. outside. the -hazardous. area. 
When instruments, apparatus or other 
equipment .that: has exposed current 
carrying parts are energized from such 
a circuit, the maximum voltage should 
not exceed six volts. 

Diathermy and X-ray equipment 
should be provided with an approved 
form of grounded electrostatic shield. 
All switches and control devices for 
such equipment, should be located out- 
side the hazardous area. 

A hot wire or radio-frequency caut- 
ery cannot be safely used in hazardous 
areas. 


Anesthetic 


Ether 
Ethylene 
Cyclopropane 
Propylene 
Nitrous Oxide 


Chloroform 


Elimination of the electrostatic haz- 
ard presents an even more difficult 
problem than does the correction of 
the electrical installation and equip- 
ment. Deaths have been caused simply 
by stroking the hair of patients and 
from lifting a corner of a woolen 
blanket while the patient was recover- 
ing from the effects of the anesthetics. 
Nurses walking between the sterilizer 
and the instrument tray and even the 
anesthetic gases flowing through the 
rubber tubes of the anesthesia machines 
have generated sufficient electrostatic 
current to cause explosions. The meth- 


‘od utilized in an attempt to eliminate 


this hazard was humidification of the 
rooms as static currents dissipate 
readily when the relative humidity is 
kept above sixty percent. This, how- 
ever, is not always practical and while 
it does lessen the hazard materially, it 
is not considered sufficiently reliable. 


Testing Conductive Floors 


It is felt that the best method of safe- 
guarding the hazard is accomplished by 
eliminating all strictly nonconducting 
material, furniture and other movable 
objects from these rooms. The floor 
should preferably be covered with a 
conductive rubber flooring material 
and arrangement should be made for 
periodic tests of the resistance of such 
flooring. The electrical contractor can 
test such a floor as follows: 

The electrode should have a circular 
area of five square inches, weigh five 
pounds and have a brass contacting 
surface. The resistance of the flooring 
between this electrode and ground 
should be measured by some form of 
ohmeter.which is capable of maintain- 
ing a voltage of not less than 90 volts 


«nor more than 500 volts across a resis- 


tance of one megohm, and the resis- 
tance should not be more than 250,000 
ohms from any part of the floor to 
ground. All furniture should be equip- 
ped with conductive nonmetallic leg 
tips or casters and the resistance be- 


. tween the metal frame and a metallic 


plate placed under any one supporting 
member, but insulated from the floor, 


PROPERTIES OF ANESTHETIC GASES 
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should not exceed 250,000 ohms. Inas- 
much as special clothing, including con- 
ductive shoes, should be worn within 
these rooms, a direct reading ohmeter 
should be installed outside but adjacent 
to the hazardous area with two insulate | 
ed electrodes so located that a person 
may stand in a normal manner with 
one foot on each electrode. Shoes 
should be tested at least once each day 
and the maximum resistance permitted 
between the electrodes is one megohm. 

Where it is impossible to have a 
conductive floor, persons and objects 
most likely to be in the region of the 
anesthesia machine should be electri- 
cally connected by means ofa high re- 
sistance device known as an intercoup- 
ler. This should be so arranged as to 
maintain a conductive path between 
any two bodies of the intercoupled 
group, or between any one body and 
ground,’ and the resistance should_ be 
not less than 200,000 ohms or more 
than 1,000,000 ohms. Any. intercoupled 
group should include the patient, the 
anesthetist, the operating table and the 
anesthesia. machine. Contact with per- | 
sons is usually established by means of 
an anklet or wrist strap. 

In order that you may be acquainted 
with a few of the reasons behind the 
heed for the complete revamping of the 
electrical .installations in rooms in 
which gaseous anesthetics, are used, it 
seems fitting to include in this article 
a resume of the hazards involved, 
Some time ago while a group of sur- 
geons was discussing the problem 
with me, a very prominent doctor 
said that a patient was only operated 
upon after all other curative methods 
known had failed and therefore if the 
use of an anesthetic, without which the 
operation could not be performed, in- 
directly results in death, it should be 
considered as an unfortunate occur- 
rence especially when one realizes that 
the number of explosions resulting in 
death is relatively very small when 
compared with the total number of 
gaseous anesthesias. Possibiy on the 
overall scheme of life in general such 
thought is proper, and were there no 

[Continued on page 204] 
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HAT smooth shiny finish on por- 
fj celain bath tubs is the result of 
~ baking at several thousand degrees, 
beyond the reach so far of infra-red 
ens. But, in preliminary casting 
Pottery manufacturers are learning im- 
nt time short-cuts through the 
of infra-red equipment. 

t The Pottery Company in Tren- 
N. J., where the production of 
ty ceramic tubs is a highly scien- 
© business, infra-red ovens have 
m adapted to several operations, 
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New loads consisting mainly of infra-red lamps have increased the substation capacity from three 
50 kva. units to a total of 900 kva. Note the board above the two 3 phase banks on which are 
mounted the primary disconnects. Note also the angle-iron posts with split-block porcelain insu- 
lators which carry the 220 volt three phase secondary mains into the switchboard. 


cutting production costs and handling 
losses. A couple of years before the 
war, they started experimenting with a 
few infra-red lamps and came up with 
some data on its use in the manufacture 
of ceramic ware. Then along came the 
war and cast-iron tubs were out and 
the entire plant converted to making 
ceramic tubs. 

The tubs are cast in plaster of paris 
molds from a liquid ceramic material 
which is about 30 percent water.... In 
actual pounds this may amount to as 





| POTTERIES SAVE 
+ WITH INFRA-RED © 


Drying time and curing cut with open rack 


‘i type infra-red oven in pottery manufacturing. 





much as 50 pounds of water in a large 
size tub. The plaster of paris mold 
absorbs about 12 to 14 percent of the 
moisture, which is enough’ to solidify 
the casting so that formis can be re- 
moved. 

Under original production methods, 
the jelly-like casting was allowed to 
stand (cure) overnight for some 12 or 
14 hours. The next morning all cast- 
ing ridges and grooves were smoothed 
and the. tub, then.removed to the dty- 
ing room where three weeks: werelost 
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in removing the rest of the moisture. 
And because the tubs are so fragile at 
the end of the curing period, the losses 
in handling were of serious proportion. 

The experiments with infra-red heat 
were carried out on a series of clay 
tubs. Thermometers were applied to 
all sides. Lamps were placed on vari- 
ous spacings at various distances and 
angles to the surface while tempera- 
tures were read to get the depth of heat 
penetration, time required, rate of 
moisture evaporation, etc. The lamps 
could not be spaced too close for con- 
centrated heat was found to caseharden 
the tube, sealing moisture within, and 
causing checks and cracks inthe sur- 
face. Optimum spacings were finally 
found which would transmit infra-red 
heat energy at a definite rate to give 
uniform heating’ and drying through- 
out the entire mass, It was also-found 


that the shape and amount of surface 
was more important than the actual 
amount of bulk to be dried; and that 
uniform surface coverage regardless of 
varying thickness, was highly desir- 
able. 

With the infra-red equipment,, tubs 


feeder switches. 
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Branch circuits fan out from the 3rd floor switchboard 
in open wiring. In other plants, plug-in bus duct had 
been installed, and is much preferred for the infra-red 
load. However, wartime conditions at time plant No. 5 
were expanding and compelled the use of open wiring. 


Three phase 220 volt mains rise to switchboards such as 
this on each floor. The 1200 ampere switch serves as 
the main disconnect for the three 400 amp. branch 


are poured in the late afternoon and 
allowed to stand overnight. Next 
morning forms are removed and infra- 
red racks turned on to cure the tub in 
one hour. They are then finished 
smooth and racks are turned on again 
to completely dehydrate the casting in 
sixteen hours. With present spacing 
of infra-red lamps, the clay tempera- 
ture gradually rises to 130 degrees F., 
after which the moisture content has 
been reduced to less than five percent. 
Drying continues until the moisture is 
reduced to less than one percent when 
the mass assumes constant weight. The 
fragile tub no longer has to be handled 
and losses from this source have been 
entirely eliminated. The former bottle- 
neck, the drying room, has also been 
eliminated and production rates have 
shot up beyond all expectation. 

The casting floors, too, somewhat on 
the bottleneck side, were always 
crowded with tubs curing or waiting 
removal to the drying room and leav- 
ing little or no space to set up new 
molds for the next pouring. These 
same floors are now neatly divided into 
units, each with enough space to set 















two’ tubs ; one curing and finishing, and 
one space for assembling new mold, 
This permits an output of one tub per 
unit area per 24 hours, 

Thus, per unit production costs have 
been reduced by increased production 
within the same floor area, and through 
the elimination of handling losses. 





Running boards such as this carry the 
400 ampere, 220 volt, three phase cir- 
cuits down the entire length of the 
casting floors. At each column a tap- 
aff is made, and a conduit drop is used 
‘o bring a full three phase circuit down 
the post to a fused disconnect switch 
and three phase receptacle. 
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Portable bath-tub drying racks are wired open with 
twenty 250 watt lamps balanced on three phase. Two 
110 v. lamps are series across the 220 v. lines. Each 
rack is equipped with a 60 amp. safety switch with 
flexible extension cord and plug. 


New bracket type of open rack developed for drying 
smaller units provides sufficient flexibility for drying 
anumber of miscellaneous types of ceramic ware. Rack 
is mounted on four-wheel truck. Three single phase 
duplex receptacles are wired to balance the lamp load. 


Racks are designed of light wood to facilitate handling 
by two men. The body is hinged so that it can be folded 
and moved aside to conserve space. Open type rack pre- 
ferred over enclosed type because of the elmination of 
ventilation equipment and duct work, 


Trapeze brackets such as these are slung between paint 
spray booths to speed the drying of the three or four 
slip and glaze coats applied prior to firing the ceramic 
ware. in the furnaces. Only a few minutes are required 
for each coat. : 














ode 


the new engineering and office areas. 


terial Available Day” is not far off. 

WPPB has already publicized plans 
for getting partially underway for re- 
conversion construction. In some cases 
whole new plants will be built to meet 
the requirements of projected peace- 
time production; in others there will 
be only expansions and extensions. 
And, in still other cases while no new 
plant will be built, the many produc- 
tion changes being contemplated will 
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MA Day means expansion and _ better 
lighting to a Detroit industrial plant. 
Parallel lines of reflectorless cold cath- 


fluorescent tubes will illuminate 
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LONGITUDINAL SECTION of office bay show- 
ing standard tube mounted direct to ceiling, 


Exposed FLUORESCENT 


have considerable effect on the plant 
electrical and lighting systems. 

To a manufacturing plant located in 
the great industrial center of Detroit, 
MA. day means the expansion of 
present facilities. While expansion 
will include both plant and office area, 
only the proposed office lighting plans 
are presented here. 

The lighting design for the engineer- 
ing and office areas as now proposed 
call for the installation of parallel lines 


ri Lm 


‘ 
‘ 


4. 
7 





Py . TT - r 











































LY 


ae 


SSSSSSSSSSSSS SS SS SASS SS 
MASAAAARRRARSRASAR 


Office 


6 4 
Y,  —$———— aaa WILLIZZZE = 






AAAS SARARALS 


Cah hhh hhdhhdhdidihhdddiddidididideded/4 YULILELLTLLLLELLES, : 
4 T 5 od TT 


IITTI ZA ALAA Ahn 


Blue 





of 25 mm, 3500 degree white, cold 
cathode fluorescent tubing. With due 
consideration to the structural condi- 
tions of the building and the compara- 
tively low brightness of the 25 mm tub- 
ing, it was decided to utilize the cream 
colored ceiling as the reflecting sur- 
face and dispense with enclosing glass 
for diffusing, or shielding louvers. 
Continuous lines of tubing, utilizing 
the standard 7 ft. 9 in. lengths, will be 
installed in parallel. sections direct to 
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Plan view showing the arrangement of parallel lines of exposed cold cathode fluorescent 
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Cross sections A and B of typical office bay showing the spacing 
of the dual tube sections, furred ceiling and transformer mountings. 





TOFFICE LIGHTING 


, cold 
h due 
condi- 
apara- 
m tub- 
cream 
y sur 
r glass 
. 

ilizing 
will be 
‘ect fo 





















Lut! 
1 

t 

1 
+ 





the 10-ft. ceiling. Each section will 
be composed of a dual line of three 
standard tubes mounted end to end 
and approximately 12 inches center to 
center (total of six tubes per section). 
Parallel sections are to be mounted on 
6-ft. 4-in. centers. 

The tubes will be operated by 12,000- 
volt, 120 milliampere transformers, 
each transformer serving two sections 
of lighting (total of 12 standard tubes). 
To prevent an outage of all lamps 
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connected in series on the single trans- 
former (in case one lamp should 
break) the transformers are to be 
equipped with center taps (mid-point 
grounded units) with the tubes con- 
nected in such a manner that a single 
tube outage will affect only six lamps— 
or one lighting section. The tubes 
can be removed and replaced as quickly 
as can the conventional hot -cathode 
fluorescent lamps. 

The transformers are to be concealed 
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led in the general and engineering offices and adjacent areas. 





in metal enclosures and balanced on the 
240/120 volt, 3-wire, single phase sys- 
tem. In the general office and drafting 
room areas, circuiting consists of two 
tube sections (12 tubes) per circuit— 
four sections per 3-wire circuit. Light- 
ing will be controlled by column 
mounted toggle switches, each serving 
two six-tube sections of lighting. In 
the private offices the plans specify 
sections of four parallel single tubes, 
the number of sections ranging from 
one to four, depending ‘upon the physi- 
cal size of the office. Such units are to 
be controlled by a switch at the office 
entrance. In areas such as the blueprint 
room, fan room, wash rooms, etc., two- 
tube sections are to be installed on 
6-ft. 4-in. centers or wider spacing 
depending upon the lighting intensity 
required for the work at hand. » 

To provide the calculated 40 foot- 
candles of evenly distributed, shadow- 
less illumination on the working plane 
in the office areas, it is estimated that 
approximately 114 miles of tubing 
(more than 850 standard 7-ft. 9-in, 
tubes) will be required for the two- 
story, 220-ft. by 50-ft. building. The 
instant start, low brightness and long 
life characteristics of the cold cathode. 
tube—resulting in low maintenance 
cost—were prime factors in the decision 
to use this light source. 

Future data on brightness ratios, 
footcandle intensities, and other bol 
nent factors involved in judging the 
quality of a lighting system, will accrue 
from the installation of such postwar 
lighting designs. This data’ will «un- 
doubtedly ‘influence future practice. 

Lighting “design by: Giffels and 
Vallet, Inc.,-Architects and: penne 
Detroit, Michigam 
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BRIEF ARTICLES about practical methods of installation and maintal 
electrical wiring and equipment and up-to-date estimating and office p 


department. All articles used will be paid for. 


tices. Readers are invited to contribute items from their experience 10 til 
gd 


PRACTICAL METHODS 





SECTIONALIZED WIRING 
ON COMBAT SHIPS 


WIRING 





Thousands of the landing craft used 
in establishing beachheads on faraway 
shores are being shipped overseas in 
sections—to facilitate shipping, con- 
serve valuable space and facilitate the 
quick replacement of a damaged section 
should the craft be hit. 

With this type of design, naturally, 
the electrical layout must follow suit. 
A method of quickly connecting the 
arteries of the electrical system when 
the craft is re-assembled or repaired 
had to be devised. The answer lay 
in a sectionalized design utilizing heavy 
duty rubber cord “jumpers” at the 
points where the ship sections were to 
be re-assembled. 

Basically, the method employed—as 
indicated by the LCT wiring installa- 
tions made by the Tri-State Armature 
and Electrical Works, Memphis, Tenn. 
—embodies the termination of elec- 





Sectionalization Point on exterior 


of LCT deckhouse, showing water- 
proof receptacle terminus of cir- 
and rubber 


cord jumpers 
with plug connections. Receptacles 
and both ends of cords have iden- 
tifying nameplates. if 


cuits 
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Power dispersal point for inferior plant distribution at Nordberg 


Manufacturing Company, 


Milwaukee, is in this corner where mains 


branch out into sub-feeder bus ducts. Top duct is a 1500 amp., 2-pole, 
230 volt, d.c. distribution duct fed through a fusible switch from a 
2000 amp. duct originating in the power house. The 1500 amp. duct is 
later reduced to two 750 amp. runs. Lower ducts are alternating current. 
250 amp., 3-phase, 440-volt. distribution type leaving fusible switches 
which are fed by a 1500 amp. main duct originating at an outdoor unit 
substation where purchased power enters the plant. 





trical circuits in weatherproof recep- 
tacles at convenient bulkhead locations. 
This, as in the case of one type of land- 
ing craft, may be in the narrow pass- 
ageway between the aft and forward 
deckhouses—or it may be below decks. 
The conventional, basket-weave, metal 
armored marine cable is terminated in 
a waterproof packing-tube type hub 
in the receptacle enclosure. Cap-screw 
covers keep the receptacles watertight 
when the jumper connections are not 
made. 

To maintain continuity of electrical 


circuits at the sectionalization points 


in LCT craft, heavy duty rubber cord 
jumpers with waterproof plugs at each 
end are used. A threaded collar on the 
plug, fits over the receptacle opening, 
keeping the plug intact and the connec- 
tion watertight at all times. 
Identifying metal nameplates are 
attached to the receptacle outlets and 


both ends of the cord jumpers. The 
cord jumpers are strapped to the undef- 
side of a steel bridge between the deck- 
houses to keep them out of the way of 
traffic in the passageway. 

Circuits installed in this manner of 
LCT craft include: call bell, winch, 


_ side lights, heaters, ignition, lighting 


and phones. 


ATTACHING CEMENTED 
GASKETS 


Where large tanks are to be fitted 
with end gaskets, it would be easy 


‘put the cemented gasket on the edge 


weight it down in some way and thet 
hope that the result will be satisfactory: 
But as a matter of fact it should 
well clamped all around and held until 
the cement. is set. ie 
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RECENT WPB RELEASE WILL BOOST 


YOUR FLUORESCENT LAMP SALES! 





BIG SYLVANIA AD 
CAMPAIGN BACKS UP 
CONTRACTOR SALES 


Backing up the contractor—helping him 
cash in on profitable sales of fast-moving 
Sylvania lamps and fixtures through a 
big, national advertising campaign — 
that’s one of Sylvania Electric’s most 
important jobs. To do that job, ads like 
the one shown here speak to the right 
people —and help contractors sell ! 





Rete 
awe 


With the recent WPB release of those 
popular Soft White fluorescent lamps 
(along with blue, green, pink, red and 
gold) consumer demands will rise—and 
Sylvania has been ready to meet those 
demands. As a matter of fact, through 
large-scale advertising, Sylvania has not 
only helped maintain a lively interest in, 
but has helped increase the demand for 
better, glare-free fluorescent illumina- 
tion of all types. 


SYLVANIA ELECTRI 


MAKERS OF FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 
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The Sylvania Soft White Fluorescent Lamp is back in production! Recent WPB 
order has removed restrictions on manufacture of Soft Whites—which i a a big 
factor concerning contractors’ potential sales. es 


As you know, the Soft White fluorescent lamp is the most important type for 
the kind of uses illustrated here: 


1. It is the best fluorescent illumina- 
tion for all meats—necessary to butcher 
shops, delicatessens, restaurants, cafe- 
terias. 

2. It is especially suitable wherever 
it is desirable to accentuate warmer- 
tinted merchandise. 

3. It is the light required for the 
flattering of flesh tones and complex- 
ions—as in beauty shops, and powder 
rooms in hotels, restaurants, and 
theatres. 

These Sylvania fluorescent lamps 
are now in stock, ready for shipment, 
in the sizes you want: Also available 
again are: Blue, Green, Pink, Redand 
Gold. For further information call or 
write Sylvania Electric Products Inc., 
Salem; Massachusetts. 








by a 2% investment in electrical distribution 


The tight plans today can prevent electrical “growing pains” 
tomorrow. Adequate witing today can make old or new 
buildings ready for load upswings tomorrow. Seldom before 
has the selection of a power distribution system been such 
a key decision — important far beyond the two to ten percent 
of the plant investment which the system represents. 
Seldom before has so much effective help been available in 
making the right choice and avoiding the profit-paralyzing 
consequences of the wrong selection: One example is the new 


SEE CHAPTER SIX 
“WIRES AND CABLES” 





book “Electric Power Distribution for Industrial Plants” pub 
lished by the American Institute of Electrical Engineets 
(It's obtainable for $1.00 from ‘the Institute’s offices at 33’ 
West 39th St., New York 18, N. Y.) An entire chapter 00 
wires and cables recognizes their key importance in providing 
plenty of power for plenty of years. For further help it 
selecting wires and cables, go over your plans with an enginett 
of The Okonite Company, Passaic, New Jersey or The Hazatd 
Insulated Wire Works Division, Wilkes-Barre, Pa. 





ta - oe 
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_ To have a great number of clamping 
rings for this purpose standing around, 
to exactly fit every diameter of tank, 
would be impracticable. Instead of 
that, the Quality Electric Co., Ltd., of 
Los Angeles, has made up a number 
of wood segments of circles each about 
six inches long. When the gasket is 
laid on, the segments are placed on top 
all the way around. and. only a short 
distance apart. Each segment is then 


Gaskets are _ held 
in place firmly with 
C-clamps and wood 
block circle segments 
until cement sets. 


pressed down by a C-clamp engaging 
the under side of the flange, as shown 
in the photograph. 

No attempt was made to cut seg- 
ments of different radii.. They are all 
alike. In fact, rectangular blocks of 
wooed could be employed. But the seg- 
ments give a partial fit on most cir- 
cles and do not leave sharp corners jut- 
ting out over the edge. They also 
present a more finished appearance. 





STAPLE DRIVER 
AND TEST LAMP 


Instructions for. making~a’ tool “for 
drivitig’ insulated staples, and for pre- 
venting substitution of incorrect. volt- 
age lamp bulbs in test lamps, as sug- 
gested by Thomas Trail, Baltimore, 
Maryland, are given below. 

The tool for driving insulated staples 
can easily be made from a wornout 
Screwdriver. One that can be ham- 
mered upon without splitting should be 
used. The point of. the screwdriver 
should first. be. ground off as indicated 
in Fig. 1 (a). Then a shallow slot 
should bé filed lefigthwise in the end 
of, the | shank,..as illustrated, in Fig: 
1 (b), 

In use, after a staple has been started 
with a slight’ hatimer blow) it’ canbe 
driven home with this convenient tool.) 
without damaging, area surrounding. 


“) Grind point 
5 mf fa) 








(0) 


--—-File slot in-end. 
of shank. 


: (b) 
Fig. 1—Staple drive can be made 
old screwdriver. (a) Grind off 
end of screwdriver shank: (b) File 
low slot lengthwise in end 
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Weatherproof 
type socket 
Zz 


Fig. 2—Taping socket and lamp to- 
gether on test lamp prevents use of 
wrong -voltage lamp. 


Fig. 2 shows the socket and lamp 
bulb of a test lamp taped together, 
which will keep the bulb tight in ‘the 
socket and will help prevent a bulb of 
lower voltage being unintentionally 
substituted for the correct voltage lamp. 


SPLIT PHASE MOTOR 
DIRECT REVERSING CONNECTION 


WIRING 





Everyone who has used or installed 
motors of the split phase type has un- 
doubtedly at some time or other wanted 
a connection which would reverse the 
motor directly, without having to stop 
or decelerate it. 

George E. Clentimack, electrical 
centractor of Plainville, Mass., has 
faced and solved this problem simply. 
He has worked out a method whereby 
the direction of rotation of such a 
motor may be reversed mierely ‘by 
throwing a switch from forward posi- 
tion to reverse position, or vice versa, 
His solution involves “a “reversal of 
connéctions to the auxiliary field wind- 
ing, through the use of a simple double 
end mercury tube typé 
switch. Fig. 1 shows the: necessary 
wiring connections on a drum con- 
troller, with the mercury plugging 
switch connected between the con- 
troller and the motor. 
how the niercury plugging switch is 
activated by a drum on the motor 
shaft. 

The centrifugal switch on a split 
phase motor is held open at speeds near 
normal full load rpm. Therefore, to 
reverse the direction of rotation of the 
motor. when running, it is necessary 
to short circuit the centrifugal switch 
in order to energize the auxiliary field 
winding. By reversing the leads on 
this winding when it is energized, the 
direction of rotation will reverse, be- 
cause of a 180 degree phase “displace- 
ment. : 

Any device which will provide these 
required connections may be used. The 
connections shown in Fig. 1, are easily 
traced. With the drum controller 
switch in forward position, line 1 feeds 


Fig. 2 shows- 


RM 


plugging 


through 1-R to 3-F to A, through the _ 


main winding to B, and back through 
4-F to 2-R and to'line 2. Line 1 feeds 
to point A on the main witiding with 
the controller switch in either forward 
position or reverse position. Reversing 
the main winding ‘leads when! motor 
is running will not reverse ‘the: direc- 
tidén of rotation. When the controller 
switch is in the forward position, as in 
Fig. 1. (a), the auxiliary field wind- 
ing,.is de-energized when the motor is 
running near-normal full load rpm. In 
this case the motor is assumed to be 
running clockwise. ,The»centrifugal 
switch, E, is opens». With’ clockwise 
rotation the mercury plugging switch, 
sometimes called a frietion’switch, con- 
nects points F and G as shown in Fig. 
1 (a). Line 1 thus feeds through 1-R, 
1-F and 1-Q to,5-O,5-F)and.C-on one 
side of thé -anxiliary” field” winding. 
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Air cooling eliminates fire and ex- 
plosive hazards. No inflammable 
liquids—no internal gas pressures, 
because no sealed tank is needed. 


Air cooling does away with 
liquid seepages and liquid re- 
conditioning. Coils easily clean- 
ed with compressed air when 
used in very dirty atmosphere. 


SERVICE TEST REPORT 


“WITHSTANDS 95% HUMIDITY 


In the tropics, a Westinghouse 150 kva Air- 
Cooled Transformer has been operating con- 
tinuously for two years in an atmosphere that 
remains constantly between 95% and 98% 
humidity. Transformer is loaded 6 days a week 
and remains energized over the week end. Con- 
densation conditions are severe, but to date, there 
have been noindications of insulation deterioration. 


3. EASIER TO INSTALL 


Air-Cooled Transformers need 
no vaults, catch basins or relief 
vents. Install them anywhere 
—on the floor or overhead. 





Since 1936 the trend of transformer design {ot 
indoor applications has been towards AIR COOLING. 
Four important reasons why are shown here. 

* Westinghouse. Air-Cooled Transformers and Power 
Centers are in service today in all types of industrial 
plants, under widely varying extremes of conditions, 
in all climates from subarctic to the tropics. Theil 
service records are major reasons for today’s accept 
ance and demand for air cooling in indoor transformé 
installations. For details, write for booklet B-3459 
“Air Cooling’. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. J-70681 


Westinghouse YH, (24/ TRANSFORMERS 
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With the centrifugal switch open, line 
1 feeds through the winding to D, 
thence to F and G in the mercury plug- 

ing switch, and to 8-R. With the 

ntroller switch in the forward posi- 
tion, this leaves the circuit open at 8-R, 
hence the auxiliary field winding is 
de-energized. 

To reverse the direction of the 
motor, the controller switch is thrown 
from forward position to reverse posi- 
tion. The main winding continues to 
be energized the same as with the con- 
troller switch in the forward position. 
The auxiliary field winding becomes 
energized, with the motor leads re- 
versed, as shown in Fig. 1 (b). Line 
1 now feeds through 1-R, 1-F, 1-O to 
5-0, 5-R and 6-F. Since the motor is 
still running, centrifugal switch E is 
still open. With the motor still run- 
ning clockwise, the mercury plugging 
switch still connects points F and G. 
Hence, line 1 continues from 6-F to 
7-F and 7-R, through the switch to 
8R and to point D on the winding 
through points G and F in the plug- 
ging switch. The auxiliary winding 
now becomes energized with the leads 
reversed, since the current flows 


through the winding to C, and back to 
life 2 through points 5-F, 6-R through 


Centrifugal switch 
Main 
winding 


L 
sie Mercury 
switch 
(Rotor operated) 
(a)Controller Switch in Forward Position 
(Auxiliary Field Winding De-energized) 


Rotor 
running 


Mercury 

plugging 

switch 

(b)Controlier Switch in Reverse Position 
(Auxiliary Field Winding Energized) 


Fig. 1—Drum controller wired for 
direct reversing of. split phase 
motor, using simple mercury plug- 
ging switch activated by motor shaft 
(see Fig. 2). Wiring connections in 
(a) show controller switch in for- 
ward. position and motor running 
clockwise, with auxiliary field wind- 
ing de-energized.. By throwing con- 
troller switch. to, reverse. position, 
auxiliary field winding is energized 
as shown by wiring connections in 

and motor reverses direction. 
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degrees phase displacement, caus- 
ing reversal of direction. Change in 
direction of rotation of motor 
breaks plugging switch circuit, and 
motor operates normally. 


the controller switch to 6-O, 2-0. 


2-F and 2-R. 


Since changing the controller switch 
from forward to reverse has energized 
the auxiliary winding with the leads 
reversed, the 180 degree phase dis- 
placement will cause the motor to stop. 
When the motor stops, the centrifugal 
switch will close. The motor will now 
begin to rotate in a counter clockwise 
direction until it picks up full speed, 
at which time the centrifugal switch 
will open and the motor will operate 
normally. The change in rotation of 
the motor shaft automatically opened 
the circuit to the auxiliary field wind- 
ing through the mercury plugging 
switch by connecting point F to point 
H. A lead from point H is connected 
which is open in reverse. 


Color coded duct junctions identify 
emergency tie-in points in the vast 
bus duct distribution system at the 


General Motors Corp., Allison Divi- .¢ a 


sion Plant No. 5 in Indianapolis, 
where Allison liquid cooled aircraft 


engines roll off the assembly: lines. 
These Greaks in busba ontanley. - 


covers painted a bright yellow color, 
these junctions can be quickly spot-- 
ted in an emergency. j 





Fluorescent test board at the North American : Aviation,’ Inc.; Texas 
Division plant provides a quick and easy method of checking new 
and reused fluorescent lamps, starters and ballasts before installation. 
J. B. Houston, who helped design and build the tester, demonstrates its 


operation. 
as Type RF fluorescent lamps. 


Unit will accommodate 6, 10, 15, 20, 30 and 40-watt as well 





BUY WAR BONDS 


BOX 177, R. PK. ANNEX, DETROIT 32, 


A Prototype, the dictionary . says, “is an 
original model after which anything is 
copied.” 

Measured by that definition, the BullDog 
Vacu-Break Safety Switch, with its many 
advanced features, is definitely the proto- 
type of tomorrow’s designs. 


The exclusive Vacu-Break principle of arc 
suffocation—the Clampmatic feature which 
assures contacts tight as a bolted connection 
—new, simplified operating mechanism— 


BULLDOG 


ELECTRIC PRODUCTS COMPANY Also Manufacturers of 


MICHIGAN, In Canada: BullDog Elec- 
tric Products, Ltd.; Toronto. Field Engi- 
neering Offices in All Principal Cities. 





AS SAFETY SWITCH WITH “CLAMPMATIC” CONTACTS 


ak 


modern streamlined design and attractive 
appearance—are but a few of tomorrow’s 
safety switch features which are exclusive 
in the BullDog Vacu-Break Switches of 
today. 

These prototype BullDog. features are 
your guarantee against obsolescence, as 
well as your assurance of top performance 
at minimum cost right now! 


Capacities from 30 Amp. to 1200 Amp. 
Write for illustrated folder. 


SALVAGE PAPER 


SaffoFuse Pane!boards—Switchboards—"” 
Circuit Master Breakers — BUStribution  ~ 
DUCT, for “plug-in” power — Universal 

Trol-E-Duct, for flexible lighting—Indus- ~ 
trial Trol-E-Duct, for movable “loads.” ~ 
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DATA SHEET 


The number at. the right is 
venience in filing and for a 


a clansificatl 
future data 





BUILDING CONSTRUCTION: 


Large naval drill hall. Large arched wood trusses 
set on concrete base approximately 10 ft. above 
| floor level with high point of arch approximately 
| 35 ft. above floor level. Roof joists tie in from truss 
_ to truss. Floor was finished wood on sleepers and 
fill over concrete base. Building approximately 
350 ft. long by 125 ft. wide. 


_ NATURE OF JOB: 


-~ One hundred ten 500-watt Pittsburgh mirrored glass 

_ reflectors were installed on Thompson hangers to 

he permit lowering the fixture to the floor for relamp- 
ing and maintenance. 


_ JOB CONDITIONS: 


le There were rooms on both sides of the drill hall. The 
trusses projected out of the side rooms at a point 


drill hall. 
above the floor. 


portion for lowering. The base mounting holes were 
wider than the roof joist and it was necessary to 
add a short piece of 2" by 4" wood at the side of 
each joist in order to lag the base up securely. ° 
The hangers are controlled by a chain which loops 
through a system of pulleys to a lock box on the wall. 
For appearance, as well as centralizing the points of 
control, the lock boxes were: installed iin groups of 
three, . The.chain had .to be trained to. these points 
through. the»pulleys. 

Rolling scaffolds. were used... The fill did not, come 
up to the top of the. sleepers, giving the. floor. a 
cushion effect, and the weight of the rolling scaf- 
folds broke through the finished, floor at a number of 
points. It was necessary, thereafter, to place ply- 
wood ahead of the scaffold to prevent further floor 
damage. Floor area was clear. 


LABOR ANALYSIS: 


This type of job requires’a high degree, of initial 
planning. The work will only occur on high ceilings, 
etc., and the job conditions. will. greatly alter the 
labor data. For a relatively small job. a.separate 
item of initial setup should be considered. 

The labor units show an average, but the units at 
the conclusion of the job had descended from higher 
initial units when the mechanics were unfamiliar with 


the work. 





Installation OF q hom; son 





Fixture Hangers. | 





“LABOR DATA FOR COMPLETE JOB 











. approximately 16 ft. above the finished floor in the 





F 
Man-Hours 
Equipment —-- 3 Sea 
Unit Tow Re Ee 
440 —Pulleys 0.25 ea.| 110.00 MH. es 
110 —Hangers 0.50-ea; 55.00 M.H 
110. —Lock Boxes 0.20 ea.| 22.00 M.H.. 
_ 44 —Suspension Fittings 0.40ea., 17.60 MH. 
6500’—Chain 2.00 C’} 130.00 M.H. 
110 —Reflectors—wire, ete.| 0.40 ea.) 44.00 .M.H.- 
110 —Reflectors—assemble,| We a 
install guards, etc. 0.20 ea.) + 22.00'M.H. 
Total Installation Time M.H. 











Me ole v pple cope ty cepts a 
the dad aethino ake tor aes one ot 


POE oe carton cic es IB 


! 





_. too severe 





The high point was approximately 35 tt. oe 





The Thompson hanger has a base and a vakovalite es 
“initial setup. (This would only apply against the... 


wiring, or assembly.) 


Data From L. W. Witz, Continental Electrical Construction Co., Chicago, Ill. 














For small jobs add 75. percent #6 the units, plus 
hanger, chain, pulleys, ete., and not- against fixture ~ 


If floor was congested a percentage would have to 
be applied. 
If rolling scaffolds could not be used, entire labor 


data would, not apply. 


LABOR CLASSIFICATION: 


One "A" man and balance "B" men. 


The types of available labor are rated A-B-C-D-E;: with 
the units based upon average use of Blabor. In general, an 
A man will run the job assisted by B and C labor, which will 
average class B. n abnormal times the general labor classi- 
fication will fall to D and E for new labor being employed 
to fortify the regular personnel. It must be noted that the 
classification applies only to rate of time’and not to knowledge 
to fortify the regular personnel. It must be noted that the 
C from a rate of time classification. 


Labor Classification Changes in Standard Units 


Be be oa wobec Vc Poe ewe agence ued deduct 10% 
De sarki «nd beheeen't ooh eee > ate tales no change 
_ EE edt aa Goel aad Une ata een en eT ER add 10% 
APP eeertt hee IR eee i ie. ee add 20% 
> See See Ee Be Ge RES Baer 4 add 30% 


The labor classification shown in the estimating data above © 
shows the labor classification rating of the mechanics who 
performed the particular job so that adjustment can be 
made on the type of labor available. 
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Like the- hide on the amphibious old fellow 
above, the jacket for U.S. Royal Cords and 
Cables is tough and waterproof. It has to be to 
give the service engineers expect when they 
specify “U.S. Royal”. 

We make sure of it by submerging these cords 
and cables, hour after hour, in a bath that is a 
real ‘“‘soakeroo’’. You could safely use them even 


at the bottom of the ocean! 

Rough treatment is the rule for a whole series of 
tests our scientific inspectors make of U.S. Royal 
Cords and Cables. They are heated, frozen, com- 
pressed, stretched, bent. And they have to pass 
with a mark of 100%. That’s why they have all 
the qualities you need...no matter how tough 
your conditions are. 


THE NEW U.S. ROYAL Swot laid 


ELECTRICAL CORDS AND CABLES 


Listen to ‘’Science Looks Forward’’— new series of talks by the great scientists of America— 
on the Philharmonic-Symphony Program: CBS network, Sunday afternoon, 3:00 to 4:30 E. W.T. 


UNITED. STATES RUBBER COMPANY |, 


1230: Sixth Avenue, Rockefeller:Center, New York 20, N. Y. 


SERVING THROUGH SCIENCE 


In Canada: Dominion Rubber Co., Ltd. 


WITH ELECTRICAL CORDS AND CABLES 
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Fluorescent Lampholder 


A fluorescent 
lamphold- 
er, known as 
the Twin Tur- 
ret, has been an- 
nounced. It is 
made for use 
with 40 watt 
lamps. It has a he . 
metal casing 
with insulated 
face and holds two Mazda F fluorescent lamps. Starter 
sockets are an integral part of the lampholder and are 
located between the lamps. They will accommodate 
either FS-40 G-E watch dog: starters or conventional 
F§-4 starters. Some of the’features include easy mount- 
ing, simplified wiring’ and new .method of operation. 
The lampholder can be mounted on any flat surface with 
two screws. Tinned and stripped leads can be inserted 
through entrance holes in the face of the lampholder. 
Each Twin Turret has two discs with holes for the pins 
of lamps. Lamps can be inserted by depressing either 
disc of lampholder with one end of. the lamp until..the 
other end clears the disc in the opposite lampholder and 
slips into place. Lampholders can be used in single, 
double and triple pairs or in special arrangements. Gen- 
eral Electric Company, Bridgeport, Conn. 














G-E LAMPHOLDER 


Circuit Tester 


This circuit 
tester is a port- 
able, low voltage 
type, intended for 
use in making” 
tone and direct 
current continu- 
ity tests, checking 
fuses or lamps, 
and pairing wires 
in cables. It is 
for testing all 
types of circuits 
of low resistance 
for open or closed 





AUTH CIRCUIT TESTER 


| ondition. Unit should not be used on any live or ener- 


ized circuit. It consists of tubular molded phenolic flash- 
light case with slide type cutoff switch, high pitch buzzer, 


utility clip for fastening to belt. and flexible, insulated’, . 
leads with test prods. It uses two standard size “D” flash- - 


light cells. Auth Electrical Specialty Co., Inc., 422 East 
3d Street, New York, N. Y. 
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», ave additional features. This so istri 
‘recommended. by the manufacturer for schools, hotels, 


THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 
more detailed description, sizes, prices and other data write to the manu- 
facturers' advertising departments, tell them in what issue of ELECTRICAL 
CONTRACTING you saw the item and they will send full details to you. 
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Battery Receptacle 


Anew _three- 
contact battery re- 
ceptable has been 
released. The fit- 
ting mates with 
any standard AN- 
2551 plug, and is 
adaptable to. air- 
craft starting equip- 
ment and other 
uses. Contacts are 
brass with silver 
plate finish and meet AN capacity. requirement; one nega- 
tive, one positive. Large contaets'iaré 7/16 inch in 
diameter; small_ones 5/16 inch in diameter for indicator 
light. Receptacle panel*is:phenolic, drilled for two mount- 
ing holes. Shield is die-cast aluminum alloy... Four eye- 
lets fasten shield to pariel.. Four ‘conibimations are avail- 
able; AN2552-1, complete fitting with shield and three 
pin contacts; AN2552-2, shield» less ‘small ‘pin contact; 
AN2552-Al panel, without shield but having’ small pin 
contact and AN2552-A2, panel without small pin contact. 
Cannon Electric Development Company, 3209 Humboldt 
Street, Los Angeles, 31, Calif. 





CANNON RECEPTACLE 


Sound System 


The SW 80 isa 
new sound system 
featuring com.- 
plete program 
supply and inter 
communication fa- 
cilities. It includes 
an all-wave, high 
fidelity radio 
tuner, loudspeak- 
‘er, two amplifiers, 
12.inch turntable 
with» automatic 
record changer ~ ie 
optional and two BOGEN SOUND SYSTEM 


microphone pickup channels for progtam supply. 








The 
system provides full intercommunication facilities for up 
to 80 stations with pushbutton selection and provision for 
two-way origination of calls. Program pick-up from any 
of the 80 rooms or locations, single emergency button 
blanket calls, fading and mixing of four program channels 


und distribution system is 


‘institutions, hospitals and industrial plants. David Bogen 
Co., 663 Broadway, New York 12, N. Y. 
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SERVICE Ry 0) 


All over the world—on the Western Front, in 
the humid tropics or polar wastes to the arid 
desert regions—the value of Jefferson Trans- 
former quality is demonstrated daily in a variety 
of vital services to our armed forces. Despite the 
tremendous need occasioned by this round-the- 
world war activity, the principle of Jefferson’s 
quality-with tity is consistently maintained. 
Magnified demand from the military as well as 
essential war industries during the past few years, 
has resulted in far-reaching transformer develop- 
ments and methods of production. New needs, 
and many new applications have built up a great fund of technical 
knowledge that Jefferson Electric will use in serving the increased 
industrial demand of the great new peace era. 5 
This vast reservoir of addel experience assures you that Jefferson 
Electric Transformers will continue, in the future as in the past, 
to offer the same superior service that means dependable, reliable 
rformance at all times... ...JEFFERSON ELECTRIC COMPANY, 
Iiwood (Suburb of Chicago), Illinois. In Canada: Canadian 
Jefferson Electric Co. Ltd., 384 Pape Avenue, Toronto, Ont. 
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TRUMBULL RAYMERSION OVEN 


Infra-red Ovens 


A new line of “Raymersion”. prefabricated infra-red 
ovens for high speed heating in low-temperature indus- 
trial service has been announced... The, ovens are made up 
entirely of such standard parts as frame members, wall 
panels, ventilation ducts and conventional control equip- 
ment. Ovens of any size, shape and heat capacity can 
be constructed for batch or continuous heating processes 
in combination with trolley, belt or other types of material- 
handling equipment. Some of theapplications are baking 
synthetic enamel finishes on fabricated steel products; 
preheating castings for impregnation and sealing; baking 
insulating varnishes on armatures, motor and transformer 
windings; surface drying of cleaning solutions and rust 
inhibitive coatings applied to metals; The Trumbull Elec- 
tric Mfg. Co., Plainville, Conn. 


~ pq Sy 
% 





SYLVANIA LAMPS 


Black Light Lamps 


Black light lamps for industrial, aircraft and maritie 
> instrument illumination and many other applications are 
Now available. They are for operation on 120 volt a-c 
and 24-28 volt d-c circuits. The near ultra-violet RP 12, 
fated at 4 watts, is designed for use with a. visible light 
filter where a light-weight, compact lamp is required. It 
is equipped with a polarized bayonet base and may be 
Operated in any position for use with aircraft instruments, 
inspection or other industrial equipment. Red-purple series 
tubular lamps require no. visible light filter and operate 
With standard fluorescent lamp accessories. on 120 volt a-c 

tireuits. They are supplied in five sizes ranging from the 
Ginch T5 rated 4 watts to the 36-inch F& rated-30 watts. 
Sylvania Electric Products, Inc., Salem, Mass. 
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Thyratron Power Control ng 


A new 15,000<volt Thyratron power control tue 
viding split-cycle control of*high power for Rv F. 
units and radio tratismittersshas been annouriced. ‘ 
electronic equipnient’ designers, .the Thyratron . Ww. - 
makes possible smooth and instantaheous mitt 


from 0 to 100 percent toad ; simptified automatic load'¢ n- 


trol; high speed automatic bveGad protection ; low 


and ‘weight requirements and low controlypower require- 2 


ments. The new grid-controlled’ mercury vapor rectifier 
tube is designed to combine the high voltage characteris- 
tics of a Kenotron, control qualities of a Thyratron and 
efficiency of a.Phanotron, 
Electric and Manufacturing Company, Bloomfield, N. J. . 





WESTINGHOUSE CONTROL TUBE 


Transparent Fibron Tape 


A transparent, flexible thermo-plastic tape has_ been . : 


announced. Fibron Tape No. 3 protects wiring, cables 
and equipment against abrasion. The tape is heat sealing, 
flame resistant, flexible at low temperatures, and resists 
attack by acids, alkalies, moisture, oil, grease and corrosive 
fumes. With proper adhesives, it may be bonded to 
fabrics, metal, ceramics, wood and.other matefials: Fibron 
tapes have -been applied as gasketing material; in ,the 
construction of automotive and aircraft lighting and igni- 
tion harnesses; and. in-the splicing of-plastic insulated 
wire and cable. Irvington Varnish and Insulator. Com- 
pany, 6 Argyle Terrace, Irvington, N. J. 


Lever Switch 


Series 4101 extra heavy. duty lever switch is for motor 
starting, stopping, reversing and motor plugging. The 
design provides flexibility of circuit arrangements. An 


unlimited series of combinations. of contact» assemblies» 


are available that may. be built up to suit specific require- 
ments. Contacts are rated at 20 amperes, 110 ‘volts, a-c 
(non-inductive). Contacts of 10 amperes are also avail- 
able. “Donald P. Mossman, Inc., 612. North. Michigan 
Avenue, Chicago 11, IIl. 





MOSSMAN SWITCH 
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— REDUCE) | 
of, Baking |. 


PROVEN BENEFITS OF 
THE EVENRAY SYSTEM 
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© Saves Time 
« Saves Floor Space 
« Reduces Rejects 

© Instant Production 
« He Stand-by Lose 
« Vesthle Operation 
« Guater Pleribility 







Over 3,000 Fostoria Installations Prove 
Benefits in Small and Large Operations 
Pictured here is a Fostoria installation in the plant 
of a large automotive manufacturer. The Infrared 
tunnels, through which painted parts are conveyed 
for baking, are suspended from the ceiling. This 
saves valuable floor space for storage or other use. 
Here, Infrared reduced finish-baking time from 55 
minutes to 82 minutes. Processing starts and stops 
instantly by switch controls. 


FOSTORIA INDUSTRIAL 
Specialists inthe Moplicaion of Tear Infrared 


THE FOSTORIA INDUSTRIAL 
SERVICE FORMULA FOR® 
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APPLYING INFRARED ENERGY | e Na 
_ Study of problem : Calcuiation of S sos f Aft 
al ~~ — sll “equred” instellation ; 
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1} YOUR PRODUCTION 
E}OPERATING COSTS 


Among new industrial methods, Infrared heating 
stands out as a development of great contribution 
to faster, better and lower cost production. On 


baking, drying. dehydrating and preheating oper- 
ations, processing time reduction of 50% and. 


more is common. In many installations, produc- 
tion has been doubled and tripled without in- 
creased floor space. Savings in labor and oper- 
ating costs are also substantial with remarkable 
results of improved production on both large and 


“small operations. These and other important 


benefits make investigation of this new tool im- 
perative NOW to management—production men 
—either for present or postwar production. 

For discussion of the utilization of Infrared, re- 
view of case histories applicable to your opera- 


[oO ’ -Dek / iug- ty ue 


call one of the Fostoria Industrial Service Centers 
listed below. This nationwide organization of 
specialists provides the experience of over 3,000 
highly successful installations and the compre- 
hensive technical facilities necessary to pretest 
and forecast accurately the benefits. of Infrared 
for your specific use. 


REQUEST THIS. FREE BOOKLET, TODAY 


Includes fundamental information 
about Infrared and the advan- 
tages of Fostoria Evenray Systems. 
Case history information appli- 
cablé to your operations will be 
included if you send us general 
facts about your baking. drying. de- 
hydrating or preheating problem. 
Catalog of portable equipment 
also available on. request. 





tions, and inspection of Fostoria Evenray Systems, 








gree 
PORTABLE MODELS 


Also available in 
Fostoria Evenray Equipment’ 








Highest Efficiency in 
sh Utilization of 


INFRARED RADIANT ENERGY 
























In addition to Evenray Systems designed to 
meet any requirement for tunnel contour 
and size, portable models are available in 
s' types for uses. 


FOR BAKING e@ DRYING e 
sbeoebdscntoid: ae e DEHYDRATING 
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SEO. 
THE FOSTORIA PRESSED STEEL CORPORATION © FOSTORIA, OHIO. 
Independently Affiliated Manufacturers Export Sales Dept. 
: Southern Industries, Atlanta, Ga. 401 Broadway 
Amalgamated Electric Corp., Ltd., Toronto, Canada New York City 
LOCATIONS OF FOSTORIA MILWAUKEE OMAHA 
INDUSTRIAL SERVICE CENTERS oa 
j ATLANT. CLEVELAND MINNEAPOLIS PHILADELPHIA 
140 Marietta Ste N. W. 4500 Euclid Ave. 2 Foshay Tower (Bala-Cynwd, Pa.) 
Main 2757 Endicott 6622 Atlantic 7363 349 3 Montgomery Ave. 
BOSTON DAYTON NEW HAVEN Greenwood 
620 Commonwealth Ave. 334 Wayne St. (Hamden, Conn.) PITTSBURGH 
SUCCESS FUL Preenes 0333 Fulton 3594 1240 Whitney Ave. 5339 Penn Ave. 
BUFFA: DETROIT Phone 2-5985 Highland 9900 
aa» 5 404 North Ok St. 12171 Grand River Ave. NEW YORK ST. LOUIS 
ce . Lafayette 8135 Be eee 1850 92 Warren St. 1706 Olive St. 
OPE e ATION CHATTANOOGA ANAPOLIS Worth 2-3352 Central 01 0153 
1021 Chestnut St. 548 Moneaehieats Ave. OAKLAND 
Phone 6-6194 Riley 2934 205 Twelfth St. 90 Dearborn St. 
CHICAGO LOS ANGELES Twin Oaks 4475 Main 0919 
After- installation 747 W. Jackson Blvd. 1206 Maple Ave. CANADA: Montreal « Tf 
service Randolph 5942 Prospect 776] Northern Electric Co., Ltd. 
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Now is the time to make sure that your electrical 
apparatds will give added years of service . ... without 
interruption ... and at competitive efficiency. So, for 
choosing the correct insulation ask your Westinghouse 
Distributor about “Tuffernell” , . . a complete line of 
insulating materials. 

“*Tiiffernell” includes all the usual insulating materials 
as’wéll as DC-993, a varnish belonging to the sensational 
chemi¢éal family of silicones. ° 

‘For complete dimensions and application data on 
mica, fabrics, tapes andpapers, get a copy of Catalog 
65-000.. Write to Westinghouse Electric Corporation, 
P.O. Box. 868, Pittsburgh 30, Pa.  J-06366 


Westinghouse i 
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Westinghouse Insulating Materials“include a complete line 
micas, fabrics, tapes, papérs and varnishes. 
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‘Link Joint 





This new ~Uni- 
yersal link joint is 
‘recommended for — 
‘hand opération and — 
slow speed power ~~ 
drives, such as those 
“used in the control 
of electrical switch- | 
‘boards, radios, auto- | , 
matic. machinery, | 
valve operation and — 
other mechanical de- 
vices. It features an | 


adjustable link Rs ak asl 


per for © stripping 
fubber insulation, 
‘asbestos, ~ synthetic, 








mechanism to trans- PIEZO LINK JOINT 

mit rotary motion around corners, permitting the opera- 
tion of shafts at angles adjustable from a straight line, 
0° to a right angle, 90°. The output shaft turns in the 
exact angular rotation.as the input shaft, giving an input 
turning angle equivalent to the output turning angle. The 
joint is mounted by means of three screws which hold it 
in position. The bearing arm which holds the adjustable 
shaft may be hinged to any desired position from 0° to 90° 
and when in its proper location, a locking screw holds 
its position. Piezoelectric Corporation, 110 East 42d 
Street, New York 18, N. Y. 


Power Unit Conveyor Drive 


A new. power 
unit, © known as SGOSESSOSSSERE 
“Power-Pac,” for | 
motorizing convey- ‘on 
ing equipment has Pit 
been announced. It 
is a self-contained 
assembled .. unit, 
built in’ an iron” 
frame, ready to be 

- bolted to the chassis 
of any piece of con- 
veying equipment 
that needs -to: be 
mechanically oper- 
ated. Unit consists 
of motor, driving 
rolls, switch speed reducers, controls, and gears. The unit 
Measures 15 in. by 24 in. by 17 in. The main pillow block 
housings ‘to which are attached the main drive rollers, 
allow ample lubrication at all times. Island Equipment 
Corp., 101 Park Ave., New York City. 























ISLAND EQUIPMENT POWER-PAC 


Paint for Concrete Floors 


Rubberimastic paint can be applied to any! suriace,. wet. 
damp or dry; painted or unpainted; inside or outside; 
Without etching or preparation. It can be used on walls, 


Toots or floors of concreté,. brick, stucco, papery Wodd ‘Of, <* 


Metal. Its welding qualities effett a yulcanized_ water- 
Proofing job. in.colors,,, Guaranteed, Products,.1117 Cren- 
shaw Bivd., Los Angeles, Calif. 
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Cable and 7 
Wire Stripper 


A new wire strip- 


plastic, glass, cam- 
bric and other insu- 
lations has been an- 
nounced. Any size 
of wire or cable, up 
to g-inch diameter—single or parallel conductor can be 
stripped. Parallel wire, heater cord, inner“conductors and 
POSJ cord can be stripped with plain blades. The grooved 
blades are intended for.rubber covered. and» weatherproof 
cable. Stripper is simple to use. Wire is laid in position 
between jaws and cutting bladés ‘and then the handle’ is 
pulled down. This causes gripping jaws to grasp the wire 
and draw it through the oscillating blades. Some. of the 
features include straight line pull and elimination ;of 
scraping and nicking of wire. Jaws automatically 
center and grip any diameter of wire without manual 
adjustment. Jaw releases wire at end of stripping stroke. 
Blades open automatically to receive wire when lever is 
pushed forward. Blades are interchangeable. Adjustable 
stop provides for length of stripping. Grooved blades 
are available in 15 standard sizes. Ideal Commutator 
Dresser Company, 1041 Park Avenue, Sycamore, Tl. . 





IDEAL STRIPPER 


Portable 
Test Set : 


A portable a-c test : 
set, mounted ona 1} ™ 
three-wheeled truck 
so it.can be moved 
about and plugged 
into any convenient 
115 or 230 volt, 60 
cycle outlet, and cap- 
able of supplying 
smooth stepless test 
voltages from 0 to 
15,000 volts, has been 
announced. Though 
relatively small—36 
inches high, 49 
inches long, and 30 
inches wide—the set 
has a capacity of 
5,000 volt-amperes» and: canbe used:for accurate cexing 
of generators or large motors of approximately. 4,500 
hp., transformers up to several thousand a S ort. 





G-E TEST SET 





‘lengths of power cable, also insulators and other pole’ 


line hardware. The complete equipment ‘consists ‘of 
a step-up transformer, ‘built-in electric ‘timing’ clock,’ 
double-scale switchboard-type’ voltmeter for full range 
accuracy, voltmeter-'scale* selector switch, air circtit® 
breaker with instantaneous’ overload trip... A» 15-foot 
supply cord and plug,.and two) 15-foot ‘shielded high- 
voltage leads with insulated test handles are: also: included: 
General Electric Company, Schenectady.5, .N.. ¥. 
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There is More Reason lodoy Than Ever Before 
to Specify Benjamin Lighting Units with 


Porcelain Enamel! Fetlectors / 


Bosev 


Serres ceccecseseoseseee 


The many important advancements made in all 
types of reflector finishes have left unchanged the 
3 BIG REASONS for Porcelain Enamel’s TOP RATING! 















Advancements in porcelain enameling 
make possible lighting reflectors with 
even greater resistance to weather, chip- 
ping, acids, thermal shock, etc. How- 
ever, while these advancements give 
added reason for its specification, basi- 
cally the reasons for its TOP RATING 
remain the same. They are: 






DURABILITY 

























pen 

TOP RATING in durability goes to moi 
porcelain enamel. Reason: porcelain GNAMEL SEALS and 
enamel is an inorganic finish, being x fee eee cus 
literally rock fused on steel. Hence, un- Embodying the Latest Develop- siete 
like organic finishes, porcelain enamel ae: amusanen amedies bre 
is not subject to oxidation and deteri- PORCELAIN ENAMEL REFLEC- diff 
oration from the effects of time, heat, —:. Biscarsdnedl. - noe saat cha: 
sunlight and atmospheric conditions. of special light reflecting enam- 2 
els ond finer production meth- adjt 

ods employed in Benjomin's toe 

own porcelain enameting plant 

insures porcelain enamel of a — opel 

TOP RATING, here, because with Reed act chanel Co. 
porcelain enamel you get a lighting inchding Tw, 
unit which not only has a light diffus- 7 
ing reflection factor of 80% or more, : 
but also one that will retain this eff- na 
ciency for a life-time. For, although the 8 
better organic finishes now possess ini- of 
tial. qualities of reflectivity the equal sling 
of porcelain enamel, only porcelain ahd 
enamel has been so completely time Alth 
tested. Years and years of service ex- wout 
perience prove that porcelain enamel chin 
retains its light reflecting qualities artic 
throughout a life time of service with- in F 
out appreciable loss. to.co 
that 
oe See BILITY Remember: For = hy » Reflectivity . . Ail os Spee a 
TOP RATING goes to porcelain’ 4 It 
enamel. Because its dense, glass hard wour 
surface prevents dirt and oils from be-~ TRADE MARK we 
coming embedded ..... because of its. oad, 
iene resistance to scratches, mar- LIFE-TIME PORCELA INE ENAME L gener 
ring, chipping . . . because it cannot Leg volta 
oxidize or corrode . . . porcelain enamel DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS z “ape 
surfaces are the most easily cleaned; BENJAMIN ELECTRIC MANUFACTURING COMPANY eae 
require only soap and water washing. DES PLAINES, ILLINOIS — 
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|INDUSTRIAL ELECTRIFICATION 


ENGINEERING © INSTALLATION + MAINTENANCE 





« Paralleling D-C Generators—Il 


Step-by-step procedure for paralleling compound wound genera- 


tors, compensated generators, and three-wire machines both shunt 


and compound. 


three-wire machines both shunt 

and compound wound, and com- 
pensated generators are somewhat 
more complicated than the stabilized 
and plain shunt wound machines dis- 
cussed in the first article. In some 
respects, they are similar to the types 
previously considered, however they 
differ widely in other respects; their 
characteristics are different, they re- 
quire different connections, different 
adjustments, etc., and are somewhat 
more difficult to adjust for parallel 
operation. 


[J tsewire wound generators, 


Compound Wound 
Two-Wire Generators 


First of all we will consider the 
compound wound two-wire d-c gen- 
erator. Fig. 1 illustrates typical inher- 
ent generator voltage regulation curves 
of straight shunt wound, stabilized 
shunt wound, flat compound wound, 
and over-compounded d-c generators. 
Although the curves for straight shunt 
wound and stabilized shunt wound ma- 
chines were included in the previous 
article, they have now been combined 
mm Fig. 1 along with those applying 
to compound wound generators in order 
that a ready comparison may be made 
and their respective characteristics be 
more readily appreciated. 

It will be noted that both of the shunt 
wound types have a drooping voltage 
characteristic with any increase in 
load, whereas the flat compound wound 
generator inherently provides the same 
voltage from no-load to full-load. Also, 
the: overcompound wound generator 
has a rising voltage characteristic with 
am acrease in load. 


Electrical Contracting, July. 1945 


By H. B. Black 


Manager, Large Apparatus & Propulsion 
Section, Contract Department 
Crocker-Wheeler Electric Mfg. Company 
Ampere, New Jersey 


The stabilized shunt wound genera- 
tor differs from the straight shunt 
wound machine in that it has a light 
series winding previously referred to 
as the stabilizing field. The compound 
wound generator also makes use of a 
series field winding but is made pro- 
portionately heavier, sufficient to over- 
come any drooping voltage tendency. 
In fact, if the series field is propor- 
tioned still heavier with respect to the 
main shunt field, a rising voltage 
characteristic will result such as illus- 
trated for the overcompound wound 
type of d-c generator, 

Fig. 2 shows a complete generator 
and switchboard wiring diagram for 
the parallel operation of two or more 
compound wound two-wire d-c gener- 





compound, 






Over. 
Flat compound 

Sobilized shun} 
Yt oof} Shug 










Volts 














NL. zL FL 
Load 


Fig. 1—Generator voltage regula- 
tion curves are compared over the 
no-load to full-load range showing 
the drooping, flat or rising voltage 
characteristics that can be obtained 
from the various types of machines. 


ators. It will be noted that the com- 
pound wound generator wiring is the 
same as that of the stabilized shunt 
wound type, plus a so-called equalizer 
connection between point A on machine 
No. 1 and point A, on machine No. 2 
when the equalizer switches are both 
closed. It will be noted that the closing 
of these switches connects the series 
fields of both generators in parallel; 
that is, the series field of No. 1 is con- 
nected across the switchboard bus at 
B-C and that of No. 2 at B,-C,. 


Low Resistance Equalizer 


For successful parallel operation the 
equalizer connection circuit must bea 
low resistance circuit throughout. It 
was previously the rule that the copper 
size of the equalizer connection Should 
never be less than 50 percent of the 
copper size used for the mains, however 
there is an increasing tendency today to 
use the same size copper for the equal- 
izer connection as is used for the mains. 
This latter practice assists materially in 
obtaining satisfactory parallel operation 
and is sometimes absolutely necessary. 
Skimpy copper size for the equalizer 
connection is an invitation to trouble 
and should be avoided from the start. 

A series equalizer resistor may or 
may not be required in the negative 
main, as is shown. (Preferably omitted 
if possible.) This is discussed later. 


Initial Adjustments 


The procedure to be followed in ad- 
justing compound ~wound two-wire 
generators for parallel operation will 
be exactly the same as:previously given 
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\.. voltmeter 
plug switch 





Load ammefer 
“shunt 
Series 
equalizing 
resistance 


Circuit breaker 










Field 
rheostat 

















Series shunt 
Series field 
2 
s 
3 
~~ 























Fig. 2—Equalizer connection is made from point A of No. 1 machine 
to point A, of No. 2 through equalizer bus (C-C;) on switchboard. 
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—Fqual. 
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for stabilized shunt wound machines, 
plus the following additional details: 

1. If the generators are flat com- 
pound wound, the adjustable series 
shunt across each series field must be 
adjusted so that each generator unit 
develops a flat voltage regulation curve; 
that is, the rated voltage at no-load and 
exactly the same voltage when carry- 
ing full-load. If the generators are 
overcompounded to produce a rising 
voltage characteristic, the adjustable 
series shunts should be adjusted so that 
each generating unit to be paralleled 
develops identical rising character- 
istics, all starting from the same no- 
load voltage. 

2. When the individual machine com- 
pounding adjustments have been care- 
fully made as above, put full-load (at 
the operating voltage) on an individual 
machine and measure the voltage drop 
across its series field. This reading can 
be taken across two poles ef the closed 
disconnect switch at the switchboard, 
being careful to read between the nega- 
tive main and equalizer. This voltage 
reading will be in the order of from 
one-half a volt to possibly three volts 
and must be carefully made, preferably 
using a 0/3-volt scale volt-meter. 

A record of this voltage drop reading 
should be made for each individual 
machine and then compared. They must 
then all be made to read exactly alike 
at full-load before satisfactory parallel 
operation can be expected. Measuring 
the voltage drop is merely a means of 
checking the resistance of the respective 
series circuits, which on all machines 
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must be adjusted identically alike. 

3. Consider the machine having the 
highest voltage drop reading (highest 
series circuit resistance) as standard. 
Adjust the voltage drop of the other 
machine or machines to exactly match 
that as obtained on the standard ma- 
chine. To increase the voltage drop, 
resistance must be inserted in the nega- 
tive lead, see Fig. 2 (series equalizing 
resistance R.) Such resistances are 
not furnished along with the generating 
equipment and from the practical stand- 
point in the field, the proper value must 
be found by the cut and try method. 
This will be found to vary from one 
or two iron washers placed between 
connection terminals in the negative 
main, to possibly several. A length of 
strap iron may be required, or when the 
respective series fields are of very un- 
like design, a heavy grid resistor may 
be required. When taking series cir- 
cuit voltage drop readings, be sure that 
the equalizer switches of all other units 
are open, otherwise the reading will 
be incorrect and very misleading. 


Paralleling Procedure 


4. After each unit has been adjusted 
to have exactly the same compounding 
characteristics, and exactly the same 
resistance in their respective series 
circuits, the second unit may now be 
paralleled with No. 1 which is assumed 
to be on the board and carrying load. 
Proceed as follows: 

a. See that No. 2 machine switches 
and circuit breaker are open and that 
rheostat resistance is all cut in. 






b. Bring No. 2 up to rated speed. 
c. Slowly adjust rheostat until gen. 
erator no-load voltage is equal to line 
voltage (as read by switchboard meter 
on No. 1 machine) or slightly higher, 
d. Close negative series main and 
equalizer switches. 

e. Readjust voltage if necessary. 

f. Close main circuit breaker, and 
lastly, the positive main switch, 

g. Adjust field rheostat slightly to 
make No. 2 take its proper share of the 
load. 

If all of the adjustmemts have been 
properly made, the operation and load 
division should: be stable. 







Three-Wire Generators 







Many installations make use of so- 
called three-wire d-c generators of 
various capacities, which are generally 
used to supply a combined power and 
lighting load. Such generators are gen- 
erally wound for 125/250 volts and 
have three main terminals; that is, 
positive, negative and neutral. Thus, 
250 volts is obtained between the posi- 
tive and negative mains, while half 
voltage is obtained between either main 
and the neutral. The neutral carries 
only the unbalanced current due to 
any unbalance or unequal division of 
the respective 125-volt loads. They 
should preferably be balanced as 
closely as is possible. 

Fig. 3 shows the complete generator 
and switchboard connections for the 
parallel operation of two or more 
stabilized shunt wound (or straight 
shunt wound) three-wire d-c generf- 
ators. On some generators the neutral 
connection is brought out from a bal- 
ancing winding located within the 
armature by means of brushes in com- 
tact with a single slip ring. Other types 
will have two slip rings, in which case 
the stationary separately-mounted bal- 
ancing coil (having the appearance o 
a transformer) will be connected across 
the two rings. Its mid-tap becomes the 
neutral lead. 

It will also be noted that two-wire 
stabilized shunt wound generators have 
but one interpole field and but ome 
stabilizing field, these being connected 
in series on the negative side of the 
armature; whereas on three-wire gei- 
erators the interpole field and the 
stabilizing field are both split into two 
sections, half of each being conn 
on either side of the armature. 

Fig. 4 shows the complete generat! 
and switchboard connections for tht 
parallel operation of two or more comt 
pound wound three-wire d-c generatofs 
Note that two equalizer connections aft 
obtained at the board, requiring seve 
heavy cables between generator 
board and use of two equalizer bus 
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The procedure for making required 
| gen. paralleling adjustments follows: @ A vy Cy Cy 
o line 1. Using a 250-volt load, connected 
meter @ across the plus and minus mains with = +Main 
igher, only the neutral being unused, make all 
1 and @ tests and adjustments as required for we 
a corresponding two-wire machine and o e hii 
ry. for the same reasons. As there are 
» and now two series fields, each must be 
individually adjusted to give the de- tit f- a —?° 
tly to sired exactly identical compounding on Bs atnitert 
of the both sides of the armature. Half-volt- ¢ plug switch 
age readings will be obtained between Hels Second machine, saibe 
been f the main lead of the series field under phasétet ler pemaraiee Ai.t 
1 load § adjustment, and the neutral connection. 
2. The resistance ofeach series cir- Cirevit breaker (ta . 
cuit must now be adjusted to be ex- 
actly alike. This is determined by oes 
checking the full-load voltage drop be- ~ a 
of 8B tween each main and its equalizer con- é SS 3 
rs Off nection. Resistance will be inserted (as pete AN .&--J--- > 
erally scisaleh: all d) i . = shunt © 
previously discussed) in the main lead oo = 
rand § of the series circuit having the lower Ss 
> oe voltage drop until the two are exactly =--}- Weutra/ 
3 and B alike. Similar adjustments must be Inter pole 7 ¢ winding Slip rieigs 
at 18 8 made to unit No. 2 (and all additional field (— ; 
Thus, § units which will be paralleled). All Shunt field Sas baa 
Pos: § units must have the same compounding Sannaber tet : Se Sea 
ype 
: halt from no-load to full-load and the re- Fig. 3—Generator and switchboard connections for parallel operation 
‘map sistance of all series circuits must be of two stabilized shuntwound interpole three-wire generators. Gen- 
arries exactly alike. . erator No. 1 is shown with an internal balancing winding with neutral 
ue to iD htees ata nies te heen inaks brought out on one slip ring. At lower right is a of auio- 
onal Tri atieeaed: a Sil tee transformer type external balancing unit requiring two sliprings on 
vidually adjusted to have like char generator shaft. 
They § acteristics, unit No. 2 can be put on 
d as the board in parallel with No. 1 which a. See that No. 2 machine circuit b, Bring No. 2 up to rated speed. 
is assumed already to be carrying load breaker and all switches are open and c. When rated speed is reached, close 
ratot § by proceeding as follows: all rheostat resistance cut in. the circuit breaker. 
r the d. Adjust rheostat slowly until gen- 
more erator voltage is equal to line voltage 
‘aight (which is the bus voltage as read by 
ener- the switchboard meter of No. 1 ma- 
outral + qual. +Main chine) or slightly higher. 
1 bal- Neutral e. Close both main switches; then 
| the ~ Squall. oom close the neutral switch. 
. COM f. Adjust field rheostat slightly to 
types make No. 2 unit take its proper share 
1 case ° of the load. 
1 bal- Ni Rilineter * The purpose of the resistor R shown 
ice of plug switch in series with, the neutral lead is to 
CTOss iustieing vee Second machine, Same’ provide a means of adjusting the pro- 
2s the Shacks penipe ea ag — portionate unbalanced neutral current 
to be carried by each unit. 
-witt As an alternate to the connections as 
have 5 : shown in Fig. 4 wherein the ammeter 
: one .v eee oy ES shunts are mounted at the board, it is 
ected x 3 resistance to be nofed that sometimes the shunts 
f the g ct oy 3 are mounted at-the generator. In this 
gel Qs Pi 3 case, the number of heavy leads from 
| the be i 3 £ generator to board will be reduced 
> two S's phir) from seven to only five leads. (Fig. 5.) 
ectet , et 
Serie tad Series ~—sip rings | Compensated Type Generators 
- Wag ces Compensated type generators are 
pe atts Generate No.1 saad ‘golf particularly well suited for handling 
atofs. Fig. 4——Generator and switchboard connections for parallel operation sudden and very heavy load Fetes sus 
1s aft of two compound wound interpole, three-wire generators. Note that with excellent commutation ; their capa- 
sevel paralleling these types of machines requires both positive and negative bilities in this respect are considerably 
= eee bus meagre in * spent to the pewtres ; eit wanton, better than conventional type machines. 
vinses er niche soy dite retained cimiteawe ori ab ctew: aT They have the usual shunt field, and 
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Fig. 5—Generator and switchboard connections for parallel operation 

of two compound wound interpole, three-wire generators. 

shunts “‘A” and “B” are mounted at the machine. 

number of heavy cables, connecting generator and switchboard, from 
. seven to five. 
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Second machine, same 
connections as shown 
for generator No./ 


Auto-Transformer 
Type 


Ammeter 
This reduces the 








interpole field as used in machines of 
conventional construction, but differ in 
that they are equipped with an addi- 
tional heavy series winding which is 
carried by the main poles and which is 
connected in series with the interpoles 
and the armature. It may consist of 
several, rectangular-shaped, heavy solid 
copper bar conductors per pole, run- 
ning horizontally through the main 
pole faces with suitable series con- 
nections from pole to pole; or, as some 
manufacturers prefer, the entire pole 
face or compensating winding is made 
from laminated copper ribbon. 

Compensated generators, in general, 
have extremely low resistance series 
circuits as compared to conventional 
non-compensated machines. And’ yet, 
while it is not particularly difficult to 
parallel two or more similar compen- 
sated machines, it is frequently ex- 
tremely difficult to satisfactorily paral- 
lel a compensated type generator with 
a conventional non-compensated unit. 
The reason for this is that the com- 
pensated unit will have a decided ten- 
dency to grab the whole load in spite 
of the usual adjustments. 


Compensating Action 


In the conventional type generator, 
an increase in load tends to distort or 
shift the main field flux from its origi- 
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+ Main 
— Equal. 
‘ -Main 
: | ‘ p | 
R 
Series x Compensating 
field {7 winding 
en} Hn) nie 
Lanennm— 
Shunt field Shunt tield 
Gen. No. | Gen. No.2 


Fig. 6—Compensated type genera- 
tor is paralleled with a compound 
wound unit. Dotted lines show pos- 
sible reconnection points for the 
equalizer lead. Only principal con- 
nections are shown. 


nal and intended location due to arma- 
ture reaction. In the compensated type 
generator, as the pole-face winding is 
connected in series with the armature, 
and both necessarily carry identically 
the same current;any tendency toward 
field flux distortion or shifting is auto- 
matically compensated for by neutral- 
izing the effect of armature reaction by 
an equal and opposite force. 
Compensated type generators are in- 
herently compound without the use of 
a conventional series field; however, 





in infrequent instances, series fields are 
also included for special purposes. 
The connections used for paralleling 


two or-more compensated generators, 


or for paralleling a non-compensated 
generator with a compensated unit, are 


exactly as shown in Fig. 2 for com- 


pound wound generators. 
The same _ requirements 
maintain; that is, all units must be ads 


justed to have the same voltage regu- 


lation from no-load to full-load. and 
exactly the same resistance in their 
respective series circuits; otherwise ex- 
cellent load division will not be obtain= 
able. 

Although it is entirely proper to use 
adjustable shunts across the series field 
of a conventional type generator, no 
shunt of any magnitude should he 
placed across the compensating wind- 
ing of a compensated type generator to 
decrease its compounding. This would 
be likely to upset the balance between 
the armature current and that in the 
compensating winding to such an ex- 
tent as to adversely affect commuta- 
tion. An adjustment of the prime-mover 
governor to give a slightly greater 
speed droop from no-load to full-load 
would be preferable. 


Compensated Units May Hog Load 


Compensated generators inherently 
have a powerful paralleling tendency 
and generally tend to hog the load away 
from non-compensated type generators; 
and it is sometimes quite difficult to 
satisfy all of the required conditions to 
prevent it. It will be found that the 
entire compensating winding need not 
always be paralleled with the series 
windings of the other generators. This 
is particularly true if an attempt is be- 
ing made to adjust the resistance of its 
series circuit. It is sometimes desirable 
and necessary to disconnect its equal- 


Fig. 7—Field frame of compensated 
type d-c generator showing details 
of all field windings. 3 
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likewise 
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CENTURY 
MOTORS 


—A Vital Factor 
in Building a Better 
Product at a Lower Cost 


Get Closer Tolerance 
With the Help of Century 
Motors’ Unusual Freedom from Vibration 


The Century Motor on the jig boring machine 
shown above is inside and out of sight and 
forgotten for many days at a time, but it is a 
vital factor in holding tolerances to + .0002” 
on tools, jigs, and fixtures. These Century Mo- 
tors start, come up to speed, and run quietly 
and smoothly. 


Century Motors’ unusual freedom from vi- 
bration contributes to the precision work de- 
manded of tool room machinery. 


Whether for the tool room or the 
production shop, there is a Cen- 
tury Motor to meet any machine 
tool and practically any other ap- 


CENTURY ELECTRIC COMPANY - 1806 Pine Street ¢ St. Louis 3, Missouri — 


Offices and Stock Points in Principal Cities 
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plication. There is a wide range of types and 
sizes to meet the power demands and to pro- 
vide protection against the surrounding 
atmospheric conditions. 


They are offered in almost any combina- 
tion of horsepower ratings and frames from 


1/20 to 600 horsepower. 


Specify Century Motors on all your elec- 
trically powered equipment. Engineered to 
the functional characteristics of 

the machines they drive to assure 

top performance—Century Motors 

are a vital factor in building a 

better product at a lower cost. 
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“WET DIELECTRIC UNCHANGED 
AFTER 3500 HOURS OF HEAT- 
AGING AT 275°F.” 


Yes, *SYNTHITE #10 Red Insulator 
was actually subjected to this severe test 
and passed it with “flying colors.” 
SYNTHITE # 10 Red Insulator was ap- 
plied over two coats of clear baking var- 
nish on a brass surface; and HEAT-AGED 
FOR 3500 HOURS AT 275°F. After this 
period, the test specimens were immersed 
in distilled water for 24 hours. The wet 
dielectric strength of the varnish after 
undergoing this treatment did not vary 
materially from the wet dielectric deter- 
mined before the test, and the varnish film 
was still in good condition. 


* High Dielectric Strength 


* Excellent hiding power and 
coverage 


* High Arc Resistance 
* Fast Air Drying 
* Tough, Glossy Film 
* Distinctive Color 
* Easy Application 


* Adaptable to both interior and 
exterior use 


* Reg. U. S. Pat. Off. 


j ve) 2 
bp pz, Y, dC ot 
/Misulilitig Uditusle Jecualists 
4 / 
} 


JOHN C. DOLPH COMPANY 
168 EMMETT ST., NEWARK 5, N. J. 





Dis: 0--Gieoup of a compensat- . 
ing pole-face winding construction 
of poles and winding connections. 


izer cable from the equalizer terminal 
on the generator and to reconnect same 
to some intermediate point on the com- 
pensating winding. 

This point can readily be located by 
connecting a heavy jumper between the 
end of the equalizer cable and a selected 
point on the compensating winding; 
however, do not progress further than 
half-way (or but slightly more) around 
the frame from the original standard 
equalizer terminal or poor commuta- 
tion will probably result. Fig. 6 illus- 
trates the possible relocation of the 
equalizer lead to some intermediate 
point on the compensating winding as 
referred to above. 

In the case of both conventional 
shunt wound and compound wound 
generators it is possible to shift the 
entire load from one unit to another by 
gradual manipulation of the field rhe- 


‘ostats; however, this practice should 
not be attempted when either of the 
machines is of the compensated type. 
It will be recalled that the current di- 
vision between the paralleled series 
circuits is determined by their respec- 
tive resistances and which of course is 
not affected by field rheostat manipula- 
tion. In the case of the compensated 
machine, even though its field rheostat 
be manipulated, its voltage will be 
appreciably maintained by the reaction 
of the compensating winding on the 
armature winding, both of which are 
connected in series. 

Due to this peculiarity of compen- 
sated type generators it is advisable 
when taking one off the board, to trip 
the circuit breaker and thereby dump 
its entire load immediately without at- 
tempting to gradually shift its load to 
other units by rheostat manipulation. 

Except for the foregoing peculiari- 
ties, compensated generators are ad- 
justed for parallel operation in identi- 
cally the same way as previously de- 
scribed for conventional compound 
wound machines. 

Occasionally generators will be 
found to have a humped voltage char- 
acteristic, wherein, instead of the volt- 
age increase being in strict proportion 
to the load, most of the compounding 
might occur at some fractional load 
point. Although it will be possible to 
parallel machines having different 
shaped load characteristic curves at 
certain points on the curve by adjust- 
ment, it is impossible to make any ad- 
justment by which they can be made to 
share equal or proportionate load di- 
vision at all loads. 





A 


Fig. 9—Operating in parallel are these four, 150 kw. compound wound, 
three-wire, d-c generators in the Empire Trust Building, New York City. 
Two are steam driven and two are diesel driven. 
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There’s no Complaint Departme 


YOU’VE MET MAC before. He’s the man who has 
grown up with this organization, and knows every de- 
tail of production so thoroughly that it is practically 
impossible to stump him on any question about elec- 
trical wires and cables. He’s the man who has made 
“Macsimum” a common word around PARANITE. 

You should know Jack, too. He’s the electrical- 
chemical engineer who “lives” in the laboratory — 
supervising rigid testing of all wires and cables in 
production—constantly experimenting with all forms 
of insulating materials—developing special insulation 
to meet particular requirements in the field—carrying 
on extensive research for the betterment of all PARA- 
NITE products. 

Working together, Mac and Jack combine all the 
advantages of long experience and sound judgment 
with scientific knowledge and creative ability. That’s 


ELECTRICAL WIRES AND CABLES 
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why there has never been the slightest need for a 
Complaint Department at PARANITE. 

Wholesalers, everywhere, sell PARANITE with 
confidence; architects, builders, contractors, engineers, 
manufacturers, accept PARANITE with confidence. 
They know... 


If it’s PARANITE it’s right! 


“BETTER THAN CODE REQUIRES” 
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NEMA Standard Terminal Markings 
and Connections—IIl_ 
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CONSTANT HORSEPOWER, RECONNECTED 
WINDING 


SEPARATE WINDING TYPES ‘ 





FIG. 13—TWO SPEED, SINGLE WINDING 





4 Connect Lines 
L2 L 





Speed Connect 

3 T To Motor Terminals Together 
1 T1 T2 T3 T6 T4, T5 
TS 1% 2 T6 T4 i ee rr 





Typical Speeds 600, 1200 





FIG. 14—THREE ao TWO WINDING 
14 





tone Sonal Alternate (1-2-1) 
73 Tt Speeds Pai ement, 
a Ls Asi BP sg A weno 
15 
te Tz 
T2 T4, T5, T6, T7 
2 m1 T12 113, 4 Be oe bs eaw’ > 
3 T6 T4  ., SS egepe pen 








FIG. 15—THREE aie TWO WINDING 


FIG: 19—TWO SPEED Two WINDING, 
THREE PHAS 


Tl TH 


13 T2 TIS TI2 





Connect Lines 





Speed L1 L2 L3 
To Motor Terminals 
1 T1 : Se 
2 T11 T12 13 











ge" ion (1-1-2) 
rrangement. 
Tee Ae Petits oe a cpeede 
200. 1800. 

T1 T4, T5, T6, T7 

Té6 13 13, +7 dinics Capes 

3 T11 i St , aaeereS eee 








FIG. oe SPEED, TWO WINDING 





Windi Tl rgd Ti4 
Aiea + eee (1-2-2) 
DELTA rrangement. 
A \ Typica Seto 
Tr 600, 900 1800. 
Tz Th 
T1 (i Oh ett Pperereey 


2 T11 Ti2 Tis TH4, T15, T16, 
ee, ee. Bee Per. 








FIG. 17—FOUR SPEED, TWO WINDING 


Ti4 erty 2 
Speeds Alternate (1-2-1-2) 
ce TRA TI 284 cree eae 
ical Speeds 
sect 600,500, 1200, 1800. 
Ti2 Ti6 
T ’ ’ ’ 
2 T11 Ti2 T13. 714,715,T16,T17 
3 ot 2 Oe EG, Ue. wees osswee 


T4 
4 T16 T14 T15, Wal ess bate 89% 





FIG. 20—TWO SPEED, TWO WINDING. 
TWO PHASE, FOUR WIRE 





Tl gill 





m | mana [te 
T3 113 




















Connect Lines 





Speed L1 L2 L3 L4 
To Motor Terminals 

1 T1 T2 T3 T4 

2 T11 T12 T13 T14 














FIG. 183—FOUR SPEED, TWO WINDING 





Ti4 
Wind Tandem (1-1-2-2) 
ing! TH ‘oe ree ment. 
ypica eds 
Avs ee 600, 1200, 1800, 3600. 
T2 6 
1 T1 T2 T3 T4, T5, T6, T7 
2 T6 T4: $‘T5,T7: Giteisein< 
3 T11 T12 T1320 T44, —? T16, 
4 T16 (Pie se | ae ea 





FIG. 21—FOUR SPEED, FOUR WINDING, 
THREE PHASE 


Til 72 73! 





T3 12 TI3 T2123. = T22 T33 732 





Connect Lines 





Speed L1 

' To Motor Terminals 
1 TI T2 T 
2 T11 T12 T13 
3 T21 T22 T: 
4 T31 T32 T33 








Information from Cutler-Hammer, inc. 
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lectrix 


hermetically sealed case. 





Acme builds transformers to pass the rigid Navy 5 cycle immer- 
sion test for hermetically sealed units. Because they are used on 
important equipment for the Armed Forces, it is essential that quality 


material be used throughout. These transformers dare not fail! 


ul And so every precaution is taken to see.that the internal components 
are far above the standards acceptable for ordinary service. Natvar 

C and Natvar sleeving are used because they consistently -meet 
he requirements. 


hat about your requirements? Write, wire or phone us for 


deliveries, either from nearby wholesaler’s stock, or from our own. 


/ 





TELEPHONE CABLE ADDRESS 


RAHWAY 7-2171 


os 205 RANDOLPH AVENUE * 
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Hermetically sealed transformer manufactured by 
Acme Electric & Mfg. Co. of Cuba, N. Y.... Part- 
by-part assembly view shows E-lamination and 
I-lamination stacks; assembled coil, insulated with 
Natvar VC, and with Natvar sleeving on all leads; 


complete chassis; and completed transformer - in 


NAL VARNISHED P 










®@ Varnished cambric — straight cut and bias 


® Varnished cable tape 

® Varnished canvas 

® Varnished duck 

@ Varnished cellulose acetate 

®@ Varnished special rayon 

®@ Varnished Fiberglas cloth 

® Varnished papers 

@ Varnished tubings and sleeving 


®@ Varnished identification markers 


j @ Lacquered tubings and sleevings 


@ Extruded vinyl tubing 
® Extruded vinyl identification markers 


Write for Catalog No. 20 
UCTS 


7-NVP-3 
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The finest electrical 
wires and cables 
from ROEBLING 


The bestin service from 
ROEBLING ELECTRICAL 
WHOLESALERS 


Experienced 
ROEBLING FIELD 
REPRESENTATIVES 


EM A KER 
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10 HELP YOU DO A BETTER JOB 


[WHEN TOMORROW'S COMPETITION SETS IN 


HERE’S YOUR THREE LINE SYSTEM to give We're doing our part today to see that you 
you extra power when the going getstough. get Roebling wire and cable that embodies 
With tomorrow’s competition—you'll need every modern development—made of the 
more than quality equipment alone. You'll _ finest materials available. 

need the best in service, too. And you’ll get 

it from Roebling Electrical Wholesalers... To meet tomorrow’s competition—look to 
Roebling Field Representatives: when you Roebling quality products and service... 
need it... where you need it...andatthe Roebling Electrical Wholesalers. They're 
right price. teamed for your future profits. 














JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


| Branches and Warehouses in Principal Cities 





ROEBLING ELECTRICAL WIRES AND CABLES 


WEATHERPROOF WIRE ¢ SERVICE ENTRANCE CABLES + RUBBER COVERED WIRES AND CABLES (INCLUDING 
THIN-WALL INSULATED BUILDING WIRES AND CABLES) * RUBBER INSULATED POWER CABLES + PIGTAIL AND 
BRAIDED COPPER + TELEPHONE WIRES + RUBBER SHEATHED PORTABLE CABLES » BARE COPPER STRAND * MAGNET 
WIRE * VARNISHED CAMBRIC POWER CABLES + TROLLEY CONTACT WIRE 









"WERE PaROO D@ CTs 
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As a general rule, engineers seem to have their own ideas 
of symbols for electrical drawings—a carryover of specific 
practices in drafting rooms where they were formerly em- 
ployed. The net result, when one or more of these engineers 
is working on related drawings, is an unwarranted confusion. 
The remedy has been to adopt one set of symbols and change 
all drawings to agree. 


this and succeeding data sheets have been compiled and 
adopted by the H. E. Beyster Corporation, Architects and 


Suggested Symbols for Electrical Drawings! 


The suggested symbols for electrical drawings outlined in 





Engineers, Detroit, Michigan, as a standard for use in making ~ 
electrical plans; and as a standard guide for each electrical | 
designer. {ik 

These symbols are representative of the standards adopted 
by the A.I.E.E., A.ILA., and I.E.S. They are segregated as to 
ceiling, wall or floor outlet locations. They are for use on 
architectural plans which pertain to illumination, small me- 
chanical equipment motors, communication, auxiliary equip- 
ment, etc., as generally used in factory, office, department 
stores, residences and other related types of buildings. 


SYMBOLS FOR CIRCUITS 
































- Underfloor duct and junction box — triple system — 
Le for double or single system eliminate one or two lines 
Branch circuit — run concealed under floor above 
pag eee eee Branch circuit — run exposed 
Branch circuit — run concealed under floor 
~~ Two wires in conduit 
HY Three wires in conduit 
HH Four wires in conduit 











Feeder circuit — run concealed under floor above 


Feeder circuit — run exposed 




















INDI 
(Re mR Somme smn: Feeder circuit — run concealed under floor BR 
1%" sone 
Ca as rem dravlc | 
This notation at conduit run indicates pipe size two ty, 
Se | oe 
© Conduit going up | brake (T; 
i braking 
4 : im Vide quic 
. Conduit going down stops wit 
im compl. 
fate cont 
at o— Indicates home run to lighting panel—1 circuit 
iat Indicates home run to lighting panel—2 circuits ay 
This notation at home run outlet or panelboard denotes — “9 
L282 Lighting panelboard on second floor at or near intersec- P LAND 
tion of Column B and 2 oY ieee 
This notation at home run outlet or panelboard denotes — : | i. 
P3A4 Power panelboard on third floor at or near intersection i Rio 
of Column lines A and 4 on 
Each 
NIC. Not in contract 9 fel e 
j elbake 
Information from L. W. Saltz, H. E. Beyster Corp., Detroit. 

a . al | 
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UNIT SUBSTATIONS 
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THESE 
ADVANTAGES 





Wagner motors 


There is a Wagner 
motor to fit every job. 
Our line is complete 

# from small fractional- 
horsepower fan-type 
motors to large 400- 
horsepower motors 
used in heavy indus- 
tries. 


Wagner 


INDUSTRIAL HYDRAULIC 


BRAKES 


Wagner Industrial Hy- 
dravlic Brakes are of 
two types: without 
Parking brake (Type 
H) and with parking 
brake(Type HM). These 

king systems pro- 
vide quick, safe, smooth 
stops with the operator 
incomplete and accu- 
fate control. 


Wagner unit substations can be located any place inside or outside your plant thus 
making it possible for you to determine the location of the load center placing it 
near the heavy load areas or power-using centers. Wagner unit substations combine 
one or more step-down transformers with the necessary load center for controlling 
the distribution power-circuits. 


1. Saving of copper in connecting cables. Locating the transformer near the load allows the 
use of shorter and smaller cables over a great part of the distance the power must travel. 


2. Improves performance of motors and lights. Inherent linedrop is avoided by eliminating 
long low-voltage feeders. 


3. Can be installed indoors without the use of extensive fireproof vaults. The entire substation 
may be located on the floor in the open, saving construction time and material. 


4. Simplifies installation. Complete substation is shipped in one or more factory-assembled 
units, completely wired, ready for installation and final connection. 


5. Provides flexibility to meet future conditions. Compartments in the load centers are of 
such dimensions that interchangeable breakers of different interrupting ratings can be sub- 
stituted should plant modifications bring about changes in feeder loads. 


6. Low maintenance expense. The complete enclosing of the buses and other equipment prac- 
tically eliminates cleaning and dust problems and assures safety against contact with live parts. 


Illustrated above is a 1000-kva, 13,200-to 480-volt, 3-phase transformer with a two- 
position liquid-filled disconnecting switch on high-voltage side, key-interlocked 
with low-voltage breaker. The low-voltage side is equipped with air-break circuit- 
breakers manually operated, ground-indication lights, voltmeters, ammeters, am- 
meter switch, and test-blocks. Unit has one main breaker, one tie breaker, and 
four feeder breakers. 


THESE BRANCHES ARE 
READY TO SERVE YOU 
ATLANTA + BALTIMORE + BOSTON + BUF- 
FALO + CHICAGO « CINCINNATI» CLEVE- 
LAND + DALLAS + DENVER + DETROIT 
HOUSTON - INDIANAPOLIS » KANSAS CITY 
LOS ANGELES » MEMPHIS + MILWAUKEE 
MINNEAPOLIS » NEW YORK + OMAHA 
PHILADELPHIA + PITTSBURGH * PORTLAND 
ST. LOUIS + SALT LAKE CITY » SAN FRAN- 
CISCO. - SEATTLE + SYRACUSE + TULSA 
WASHINGTON, D. C. 
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Miia ah ibis salicis b Uiins Wagner Electric Corporation Ww 

field engineers. They will gladly consult with ESTABLISHED 1891 \ (<)** Ps 
You regarding your transformer, motor, and : x FT SDaN 
~ brake requirements, 6413 Plymouth Avenue, St. Louis 14, Mo., U.S.A. \ a laa 







In Canada: Wagner Electric at Leaside, Ontario 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every ques 





tion and every answer published, we pay $5.00. 
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SELECTIVE READING 
OF PHASE CURRENT 


UESTION 180—The ammeter 
on our switchboard is connected 
to only one phase of our three 
phase system. The meter is now 
in series with one of the main 
overload relays which are con- 
nected to the two current trans- 
formers on the main bus. How 
can we reconnect this meter to 
read the load on the other two 
phases?—J. J. L. 


A TO QUESTION 180—There 
@ are a number of switching 
arrangements which may be used to 
achieve this result. The diagram shows 
one method which employs a drum 


type ammeter transfer switch which I 
have found to be a very rugged piece of 























equipment. This circuit maintains 
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Drum development ofammeter transfer switch 


overload protection at all times, per- 
mits a reading of all three phases and 
provides an “off” position for the 
meter.—S. P. 


A TO QUESTION 180—By 
@ connecting the transformer 
secondaries in open delta and using a 
selector switch, it will be possible to 
read the currents in all three phases 
of your system. Connections are 
shown in the following: 

The selector switch is so constructed 


110 


that the transformer secondary ctr- 
cuits are not opened during switching 
operations. With all switches closed 
as shown (solid line) the secondaries 
are short circuited. If the first switch 
is closed on contact No. 1, the ammeter 
will, be in series with the phase A 
transformer secondary and will meas- 
ure the current in that phase. If the 
second switch is closed on contact No. 


oO 


BA 
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coil C coilA 
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2, the ammeter will be in series with 
the common connection of the trans- 
former secondaries and will measure 
the current in phase B. If the third 
switch is closed on contact No. 3, the 
ammeter will be in series with the 
phase C transformer secondary and 
will indicate the current in that phase. 
The relay coils should be left in series 
as shown, so that their operation will 
not be affected—J. E. W. 


A TO QUESTION 180—An 
@ ammeter plug switch with 
three receptacles and one plug or a 
rotary ammeter switch may be pro- 
vided which will enable the operator 
to read the currents in any of the three 
phases. The plug switch connection is 
shown in the diagram. Inserting the 
plug in 1 and 3 will indicate the cur- 
rent in phases A and C, respectively. 
Plugging in 2 will result in an open 
delta connection for the secondaries of 


Bus 


CO Relay 


vy 











wd 
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ABC 


the two current transformers in series 
with their respective overcurrent relay 
coils. Since the currents in the tw 
secondaries are 120 degrees apart in 
phase, their resultant will be equal t 
the current in phase B. This connee. 
tion eliminates the need of a thiti 
current transformer which would & 
used in phase B to measure its current 
—R. G. C. 


A TO QUESTION 180—To ux 
@ one ammeter for reading th 
current in more than one phase, 3 
transfer switch is necessary. Its par 
ticular location in the circuit is im 
material as long as the secondary of 
current transformer is never openel 
when current flows in the line. 
Current transformers are designe 
to operate with a closed secondary cit 




















at Tf A 
WwW Q 
Poldri ty’ Line and 
” B current 
POTS: transformers 
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Overload 
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Other 
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2 Sf Transfer 
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cuit. If the circuit is broken, danget 
ously high voltages will result wi 
damage to equipment and hazard 
personnel. 
Three single-pole or one multi-pol 
ammeter transfer switches may * 
used. One leading manufacturer aim 
cates the single pole switches beca® 
of their simplicity and freedom 
contact troubles. 4 
In the sketch, the transfer sw 
contacts 1 to 6 are connected to? 
transformers. Contacts 7 to l@® 
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connected to the ammeter. When no 
reading is being taken, the following 
automatic cross connections are made 
at the switch: 1 to 4, 2 to 5, and 3 to 6. 
When taking a reading on Phase A, 
contact 1 is connected to 7 and 4 to 10 
before the connection between 1 and 4 
is opened. Connecting the instrument 
to 2 and 5 will give the vector sum of 
the currents flowing in Phases A and 
C—L. E. B. 


CALCULATING 
TRANSFORMER CAPACITY 


Q UESTION 181—I would like to 


A 
R 


run a branch circuit 300 feet to 
a5 hp. motor rated three phase, 
208 volts, 60 cycle. What size 


wire would be required and what — 


is the formula for potential drop? 
With reference to the accom- 
panying diagram, what would be 


Skva. Es | 5 kva.| | Skva. 
a--- /20 V, - 
---= (20. --4 


-- 208 V. --e--- 208V.--> 
-- 208V.-- 


























be ee ee ee oe} — 


the current in each of the four 
wires, and how much line cur- 
rent capacity remains for a 120 
volt lighting load?—W. F. M. 


A TO QUESTION 181—The N. 
e@ E. Code gives 16 amps. as the 
rated full load current of a 5 hp., 3 
phase, 208 volt motor. This current 
will be carried in each of the 3 phase 
wires and the current in the neutral 
will be zero. The Code requires a wire 
capacity of 125 percent of the full load 
motor current. This requires at least 
a No. 12 wire which has a rating of 
20 amps. but a larger size may be 
necessary to reduce the voltage drop. 

The Handbook of Interior Wiring 
Design gives a reliable set of curves 
for finding the voltage drop in 3 phase 
lines in conduit with copper tempera- 
ture of 49 degree C. A 5 hp. motor 
has an approximate power factor of 
85 percent and at this power factor the 
following voltage drops are given by 
the above mentioned curves :—(drops 
are phase to phase) 

No. 12 wire—26.5 v. drop per 10,- 
000 amp. ft. 

No. 10 wire—17.0 v. drop per 10,- 
000 amp. ft. 

No. 8 wire—10.5 v. drop per 10,- 
000 amp. ft. 

No. 6 wire— 7.0 v. drop per 10,- 
000 amp. ft. 
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CIRCUIT BREAKING PLUGS 
RECEPTACLES - - - 
CABLE CONNECTORS 


RATINGS 
FROM — 


30 TO 400 
AMPS. 


Heavy Duty Industrial 


250° AND 
600 VOLTS 


Water-Tight and 
Explosion Proof 





ENGINEERED AND PRECISION BUILT— 


© 


SAFE OPERATION 


Positive grounding by 
means of housing and 
separate . contact for 
safety circuit wire, 

Polarized by means of 
contact arrangement and 
groove and key in hous- 
ing. Impossible to insert 
plug incorrectly. 

All contact surfaces are 
precision machined and 
adjusted for maximum 
contact pressure, reduc- 
ing arcing to a minimum. 

Arcing chamber is com- 
pletely inclosed. Arc is 
extinguished before plug 
is completely removed. 





© 


LOW MAINTENANCE 


Contacts—free floating, 
self-wiping, stay clean 
and retain full contact 
pressure. 

Sealed cable grip — 
no strain on connec- 
tions. Excludes all dust 
and moisture. 

Ground surfaces and 
durable oil-resistant 
gaskets. 

Liberal space for 
wiring, quick and easy 
access. Facilitates in- 
spection and servicing. 


EASE OF INSTALLATION 


Substantial external lugs 
for easy mounting. 
Boxes will accommo- 
date a variety of con- 
duit outlets to suit all 
job requiremenis. 
Ample wiring space 
and substantial termi- 
nals make wiring easy. 
Assembly of interior 
and contacts requires 
no special tools. 
Interiors do not ex- 
tend back of covers 
permits direct assembly 
to cabinets without in- 
ternal interference. 


A high degree of standardization and 
interchangeability of parts provides a 
wide variety of types and sizes to suit 
every requirement. 


GANG — 
Combination 
of different 
capacity 
receptacles, 


Please address 
Dept. No. A 


RUSSELL & STOLL COMPANY 


125 BARCLAY STREET 


ASK FOR THE 
300 PAGE 


NEW YORK 7, N. Y 

















WARE 
HI-LAG 


Keep Motors Humming 


4 





KNIFE-BLADE ASSEMBLY 


For Low Contact Resistance 
Non-Heating Wide Surface Areas 


And Quick Link Renewal 





100% Quality 
APPROVED BY UNDERWRITERS 


WARE BROTHERS 
4410 W. Loke St. Chicago 24, Ill. 
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In this problem, therefore, for No. 
12 wire, the drop is 
- 300 X 16 X 26.5 = 12.7 volts 
10.000 drop 


Similarly, for No. 10 wire the drop 
is 8.2 volts; No. 8 wire the drop is 5.0 
volts; No. 6 wire the drop is 3.35 volts. 

Therefore, No. 8 wire should be used 
since it will give approximately a 24 
percent voltage drop. 

The full load current rating of each 
transformer is 

5000 volt-amps 

120 volts 

This leaves 41.6 — 16.0 25.6 

amps. fer phase which is available for 


additional 120 volt lighting load.— 
R.J.B. 


= 41.6 amps. 


A TO QUESTION 181—A con- 
@ venient formula to determine 
the size wire required for a three phase 
circuit drop is: 


10.8 X v3 xX DXI 





CM = 


VD 
where D = distance one way 
I = amperes 
VD = volts drop 


The 5 hp, 208 volt, 3 phase motor 
will take 15.85 amperes at full load. 
The N. E. Code requires the wire to 
be of sufficient size to carry 125 percent 
of full load or 19.8 amps. Assuming 
a 3 percent drop at 125 percent load, 


the total drop will be 6.2 volts. 


Substituting in formula: 


ow = 10:8. X 1.73 x 300 x 19.8 


6.2 
= 17,900. 
No. 8 is 16,510 CM and No. 6 
is 26,250 CM. The Code gives 


No. 12 as the minimum size so either 
size is O.K. depending upon the actual 
voltage drop which can be tolerated. 

If the line is to be run on poles, No. 
8 is the smallest size that should be 
used for mechanical reasons. 

Assuming you use No. 8, the drop in 
volts can be calculated by the same 
formula by transposing for VD. The 
formula then becomes: 


10.8 X V3 XD XI 
CM 





VD = 


Substituting : 


10.8. 1.73 * 300 & 15.85 bs 
oc.) wu. ~>" 


| volts at full load, which is less than the 


maximum 3 percent limit. 

If the conductors are run inside or 
in conduit, No. 10 could be used in 
which case the drop would be 8.2 volts 
or 4 percent which is not too bad if 
power is reasonably cheap. 

The total current per phase on a 

three phase 15 kva. bank is 41.7 amp- 
eres. The motor will require 15.8 
amps. at full load, leaving 25.9 amps. 





per phase as the maximum current that 
should be drawn continuously from the 
transformers. This may be taken by 
motors connected to the phase wires or 
by the lights connected between the 
phase wires and the neutral. 

The current in the neutral will vary 
from zero if the phases are balanced 
to 25.9 should all lights be out on one 
phase. The motor load does not affect 
the neutral. 

As transformers are built to stand an 
overload of 50 percent for two hours, 
this extra capacity can be used and 
would give a maximum lighting load 
of 46.7 amps. per phase for a shor 
period.—A.E.T. 


A TO QUESTION 181—The 
@ formula for three phase drop 
is: 

_ 1,732 X 10.8 X 20 X 300 

e 10.4 





CM 


= 10,734 


The nearest larger size is No. 8 which 
is also the minimum allowed for this 
motor by the Code. 

The 15 kva. bank at 208 volts has a 
capacity of 41.55 amps. per wire. De 
ducting the 20 required by the motor, 
we have a balance of 21.55 for lighting 
from each wire to neutral or a total of 
64.65 which at 120 volts gives. is 
roughly 7.76 kw. 

The current in the neutral would not 
exceed that of the “hot” wires and be 
comes zero when the load is balanced. 
—I.H.G. 


A TO QUESTION 181—It i 
@ assumed the motor draws 16 
amp., being 6 percent greater thana 
5 hp. motor at 220 volts as provided by 
the Code. 

The Code requires No. 12 wire from 
the standpoint of heating. A No.8 
wire would be required to keep the 
voltage drop within the allowable 
percent maximum, Therefore, No. 8 
should be chosen. 

Formula for potential drop is: 


v= VBRIcos ¢ (1+ 5 taro) 


where 
v = line-to-line voltage different 
between the ends of the cit 
cuit. 
R = total resistance per conductor. 
I = amperes per conductor. 
@ = power factor angle between cif 


rent and voltage. 

X = total reactance per conductor. 

Values for the various factors md) 
be calculated from information gives 
in standard electrical engineerilf 
handbooks. For No. 8 R.C. wires, “ 
figures to 4.46 v. with the motor dra’ 
ing the assumed current at 80 percell 
power factor, 3 

With a balanced load, no curtétt 
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flows in the neutral wire. The trans- 
formers have a rated output of 41 amp. 
at 120 volts. If the three line wires 
are at least No. 6 in size (required by 
Code for this current) the 41 amp. 
will be available for distribution in the 
circuit. Subtracting the 16 amp. 
drawn by the motor, leaves 25 amp. 
available for other balanced loads.— 
LE.B. 


A TO QUESTION 181—From 
@ the Code; a 5 hp. motor at 208 
yolts, 3 phase, 60 cycles takes 15-9 
amps per line, and would require at 
least a No. 12 R. C. conductor. 

Using the following formula: 


RXLX v3 XI 
ba ate 1000 
where VD = voltage drop 
R = ohms per 1000 feet 
L = length of run in feet 
I = amperes 





we will find that it is necessary to use 
a No. 8 R.C. which will give a drop of 
2.45 percent which is O.K. for a power 
circuit. 

The current in the wires at the trans- 
formers due to the motor load is 15.9 
amps. on each of the three 208 volt legs 
and zero in the neutral. 


The current per phase leg is 
kva 5000 


volts ~ tap ™ *h6-ampe. 


The remaining capacity per phase 
wire is 416 — 15.9 = 25.7 amps., 
which may be used for the lighting 
load. If the lighting load is perfectly 
balanced the neutral will still carry no 
load. The neutral will carry only the 
unbalanced portion of the load which 
in this case would have a maximum of 
25.7 amps.—J.N.R 


A TO QUESTION 181—Assum- 
@ ing an efficiency of 80 percent 
and a power factor of 82 percent, the 
line current of the five horsepower 208 


volt, 60 cycle, three-phase motor will 
be: 


‘i 5 X 746 
T= 173 x 208 x 80 X62 ~ 15S amps. 
: Allowing a 3 percent voltage drop 
in the line and a possible overload of 
25 percent, the cross-section of each 
Wire will be: 





. CM ae 
10.8X 1.73 X 1.25 X line current X cable length 





percent voltage drop X line voltage 


. 10.8 X 1.73 X 1.25 X 15.8 X 300 
03 X 208 


= 17,800 circular mils 


No. 8 wire has 16,510 circular mils and 
No. 6 has 26,250 CM. No. 6 wire is 
therefore chosen unless a higher volt- 
age drop is permissible. 

The formula for the potential drop in 
a three-phase line is: 
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JOHNSON 


UNIVERSAL 


BRONZE 


Completely Machined Ba rs 


@ You save threé ways when you buy 
Johnson UNIVERSAL Bronze Bars. You 
save time because every bar is com- 
pletely machined ...I1. D....0O. D. 
Catalog ue . . Ends. This eliminates all the extra 
76 pages .. . lists and work in your shop. You save money 
Geacribes" the ' mops” cont because UNIVERSAL bars weigh 25% 
plete bearing service in 

the world. Write for your less than rough bronze. You save bother 
free copy. because reasonably good stocks of 
more than 350 sizes are maintained 
in all industrial centers. Why not try 

UNIVERSAL on your next job? 


JOHNSON @™ BRONZE 


SLEEVE BEARING ik HEADQUARTERS 
490 S. MILL STREET Wg NEW CASTLE, PA. 





CLAMPS 
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SAVE 
FUSES - CLIPS - POWER 


Note how that jack-screw pressure literally bolts the fuse 
and clip together! 


KLIPLOKS ELIMINATE 


@ Destroying temperatures 
@ Burnt fuses and clips 

@ Arcing at contacts 

@ Wasted current 

@ Unnecessary shutdowns 

@ Night and holiday repairs 


End your troubles TODAY! Install KLIPLOKS every- 
where —on old -and new clips. Be sure to say: 


“TRICO KLIPLOKS — nothing else will do." 








TRICO FUSE PULLERS 


eo ° —- There's a size to fit both ferrule 


@ Every electrician should carry one. and knife biade types fuse clips 
@ Hang one at every switchboard. 
@ Place one in each tool kit. 

@ Every fuse box should have one. if 
They're cheap insurance against unneces- [MRIMSCM MC) Siac GOreL TTL ST 
sary accidents. : —IRVING SMITH LIMITE , 










































SUPERIOR | Siep-Impregnaled 


CARBON BRUSHES 


Mel hai 


TO MEET YOUR NEEDS 


Increasingly severe operating conditions 
are continually creating new demands 
in respect to commutation, current den- 
sity, speed, low voltage, non-oxidization, 
and endurance. For such requirements in- 
vestigate Superior Carbon Brushes im- 
pregnated with silver. Our Research De- 
partment is at your command. 


SUPERIOR CARBON PRODUCTS, INC. 
9113 GEORGE AVENUE ~ CLEVELAND 5, OHIO 


“ATT TTA, BRUSHES 
Siac 1919 
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E-M-T- UP THE QUICK WAY 
Two Squeezes and its Set 


Cross section Show- 
ing indentations. 

















TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. .B-M Fittings 
do away with the twisting, turning and 
tightening of nuts and save you valuable 
time and materials. Then too, they are 
stronger, neater and much easier to work 
with in tight places. Start using B-M 
Fittings today. Have more satisfied cus- 
tomers—more profits from each job! 

(All B-M Fittings carry the Underwriters 

Seal of Approval) 


. DISTRIBUTED BY 


The M. B. Austin Co., Chicago, Ill. 
Clayton Mark & Co., Evanston, IIl. 
Clifton Conduit Co., Jersey Cy., N. J 
Gen. Electric Co., Bridgeport, Conn. 
The Steelduct Co., Youngstown, Ohio 
Enameled Metals, Pittsburgh, Penn. 
National Enameling & Mfg. Co. 
_Pittsburgh, Pa. 
Triangle Conta & Cable Co., 
. New --yetehamed N. J. 














Prompt Deliveries on Properly Rated Orders 


CO. > Galva, Il. 


(BM BM) BRIEGEL METHOD TOOL 
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e= 
10.8X 1.73 X 1.25 X line current X cable length 
circular mils of line wire 





Current rating of the 15 kva., three. 
phase transformer bank is: 


voltampere rating 
1.73 X line volts 
_ _ 15,000 

1.73 X 208 
- 41.6 amps. 


[|= 





Current capacity available for a 12) 
volt lighting load is equal to 41.6 minus 
19.8 or 21.8 amps. If the lamp load 
is balanced, the current in the neutral 
will be zero.—R.G.C. 


COMPUTING INTERRUPTING 
CAPACITY OF FUSES 


A TO QUESTION 181—Two 
@ alternate solutions are possi- 
ble: 
1—run two separate circuits, namely, 
a) one for the motor, permitting 
5 percent voltage drop, and 
b) one for lighting load, permit- 
ting 2 percent voltage drop. 
2—rum one common circuit permit 
ting 2 percent drop. 
Solution No. 1 
(a) The 1940 Code (Table 24) 
specifies for a 5 hp. motor, 3 phase, 22) 
volts, a current of 15 amps., and for 
208 volts, 6 percent more, or 16 amps. 
A 5 percent voltage drop is equivalent 
to 0.05 x 120, or 6 volts drop to net- 
tral, for a 300 foot run. This gives a 


“unit feéder length” of ~ = 50 feet 


per one volt drop to neutral. From the 
charts published in Electrical World, 
Vol. 110, 1938, July 2, p. 70, it is found 
that No. 10 AWG wire size may be 
used for 16 amps., 50 feet. 

(b) The permissible lighting load is 
the difference between the total trans 
former capacity and the motor load. 
The motor kva is 

208 X 16 x v3 





Motor kva. = 


1000 
= Si | 
Thus, the total lighting load may be 
15.0 — 5.1 = 9.9 kva. 
The corresponding phase current is 
9900 
V3 X 208 
A 2 percent drop is equivalent ® 


= 27 amps. 





0.02 x 120 = 2.4 volts to neutral, 
and the unit feeder length is 
300 
2.4 
The diagram gives for 27 amps. and 
125 feet a wire size of No. 4A 
Solution No. 2 


= 125 feet 





The total current is — ='42 amp 


V3 i 
The unit-feeder length, for 2 percell 


drop, remains 125. feet. The 


Electrical Contracting, July 1945 





would 
of 15 
rent v 
to 16 
carryi 
ered 1 
circuit 
voltag 
formu 


CM 


This 
figurin 
rent. | 
circula 
21,600. 
factory 
is slig] 
larger 
than N 

Pote 
selecte 
above : 


E . 


The 
motor, 
be 16a 
current 
zero, / 
load, t 
ampere 

The 
is 41.6; 
20 amp 
cent p 
ampere 
former 
ging g 
tional 2 


Electri 








ength 


1ree. 


12) 
inus 
load 
atral 


Two 
)Ssi- 


ely, 
ting 
d 

mit- 
rop. 
nit- 








gives No. 2 AWG for. this condition. 

Cost comparison (based on figures 

ublished in Electrical Contracting 
May 1940, p. 40) is as follows: 

Solution No. 1. 

Power—No. 10. AWG, $10.80 per 
1000 ft. 

Light—No. 4 AWG, $37.40, 1000 ft. 

Total—$48.20 per 1000 ft. 
Solution No. 2. 

Power and light—No. 
$54.60 per 1000 ft. 

Solution 1 is somewhat cheaper as 
far as the wire is concerned. However, 
the installation costs are higher so that 
in the end, both solutions, will cost 
about the same. It should be added 
that in each case a neutral wire is 
required for the lighting circuit. If 
the load is equally divided between 
each phase and neutral, its current will 
be rather small.—L.F.R. 


A TO QUESTION 181—A 5 
® hp. 220 volt, 3 phase motor 
would have a normal full load current 
of 15 amperes. At 208 volts, the cur- 
rent will be increased about 6 percent 
to 16 amperes. Based on current 
carrying capacity, No. 12 rubber cov- 
ered wire could be used. Since the 
circuit is to run 300 feet, however, the 
voltage drop must be considered. The 
formula for determining wire size is 
CM = 10.8 * 2 X feet K amperes 
voltage drop 
_ 10.8 X 2 X7300 X 16 
6 


2 AWG, 








= 17,280 

This is allowing a 3 percent drop and 
figuring on the normal full load cur- 
rent. If 25 percent overload is assumed 
circular mil area of the wire would be 
21,600. No. 6 wire will be satis- 
factory, since the smaller wire figured 
is slightly larger than No. 8, and the 
larger wire figured is slightly smaller 
than No. 6. 

Potential drop for the wire size 
selected can be determined from the 
above formula rearranged as follows: 

a 10.8 X 2 X feet X amperes 
“ circular mils 
_ 10.8 X 2 X 300 x 16 
ay 21,600 
= 4.8 volts 

The current in each line wire to the 
motor, and in each transformer, would 
be 16 amperes at normal full load. The 
current in the neutral wire would be 
zero, Allowing for a 25 percent over- 
load, the line current would be 20 
amperes. 

The current in a 5 kva. transformer 
is 41.6 amperes.” It is assumed that the 
20 ampere motor current is at 90 per- 
cent power factor. Thus about 18 
amperes are in phase with the trans- 
former voltage, and 8.7 amperes lag- 
ging 90 degrees, leaving an addi- 
tional 22 amperes for lighting —J.E.W. 
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Beaver "4" Way 
One Piece Threaders 14 to 


Popular favorites for many years. 
Nothing similar on the market. 
loose dies—no loose bushings. 
ard, oversize or undersize threads. Thread 4, %, 
%. Yeth inch dies extra, when desired, 


Buy through any leading supply house. 


Write for latest 48-Page Catalog No. 44 of 
hand tools and power units and machines. 


BEAVER PIPE TQDLS 


744 DEEN AVENUE 






Patented design. 

Fully self-contained. No 
Fully adjustable for stand- 
% and 


WARREN, OHIO 











EFFICIENCY 
NESTED 
CONDUCTOR 
RACKS 


Nested Conductor Racks available 
for Cable diameters from 5/16” 
to 236”. 








is available. 








® Simplicity is keynoted in the design of 
the EFFICIENCY bushing rack. Note that 
a single bolt supports the bushing and at 
the same time clamps the bushing support 
to the rack. : Each fitting is a separate unit 
. .. permits the installation of each cable 
independently. 

The EFFICIENCY rack is constructed of 
standard rolled steel channel—sizes accord- 
ing to size of bushings and number of 
mountings -for each rack. Bushing supports 
are malleab'e iron. For A.C. service a brass 
half is furnished. Bushings are glazed por- 
celain, extra large and heavy. 


Complete information on all EFFICIENCY Electrical Devices 
ee ov for B so mer of ermokoepe: B:3 ree rete: 
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7 700 
SPEED UP EVERY 


For fastening thin wall pipe, 


BX, rigid 
conduit ‘and non-metallic sheathed 
cable. Made from uniform gauge Gal- 
yanized Steel with raised center rib for 
added strength. 14 different sizes in 
each style. 

Available in 5 lb. and 25 lb. cartons and 
100 lb. bags. Guaranteed number of 
pieces to lb. : : 
‘Straps meet government specifications. 

Ask your Supplier or Write for Catalog 
THE PAINE CO. 

2961 Carroll =. Chicago 12, Ill. 


foes In Principal Cities 
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FASTENING 
and HANGING 


DEVICES 











SIMPLICITY PLUS! 


NEW NON-INDUCTIVE 
CABLE RACK for 


INDUSTRIAL PLANT 
WIRING 






Standard 


M. &- W. Non- 


Radically different, the new 
Inductive Cable Rack is designed for A.C. or 


D.C. systems, Racked cables only partially 
surrounded by metal eliminates any chance of 
inducted current in the rack. Impedance re- 
duced with cables mounted in delta formation. 
Rack of one-piece construction . - installa- 
tion of cables made quick and easy through the 
use of split bearings. 


Send today for Bulletin C-S-51 . . . describes 
these and other M. & W. items. 

Hook-Mounting and Bar-Type Cable Racks e@ 
Messen wi and “Bull Dog’ Conduit 


Dog”’ Insulator Supports e@ 


ger re 
Hangers @ “Bull 
Ground Clamps 


THE M. & W. ELECTRIC 


MANUFACTURING CO., INC. 
EAST PALESTINE, OHIO : 


INSTALLATION: 








116 





| 
| 
| 
| 
| 
| 


Can you ANSWER 
these QUESTIONS? 


-, 
QUESTION C8—How can the current 
ratings of silver and copper contacts be 
figured for different contact pressures ?— 


HS. 


QUESTION D8—in changing over our plant 
lighting, which consists of both incan- 
descent and fluorescent, I expect to use 
the transformer connections shown in the 
accompanying sketch: Each single phase 


480 volt, 3 phase 


B 
ee a 









-- 480v. -> 








H*-120v- + -120v. = 


ae 


120/240 v. I- > 


o*120v. --F 120v.- 




















p-- 240. ~~ 
120/240 v. I- 


transformer is rated at 50 kva., and sec- 
ondary circuits are not interconnected. 
How much load will each unit carry? 
What will be the primary currents in 
phase wires A, B and C, and what is the 
formula used in the calculation?—E.E.D. 


QUESTION E8 I have an electric heater 


which is supplied by a continuously vari- 
able auto transformer and an auto trans- 
former such that the voltage on the heater 
can be regulated from full voltage to 50 
percent full voltage, as shown in the cir- 
cuit. What minimum size auto trans- 
former, and what minimum size variable 
auto transformer is required?—J. N. R. 









QUESTION F8—About 18 months ago, 9 


purchased two dozen wet batteries to tak 
the place of hard-to-get flashlite dry cell 
We also purchased a six unit copper oxi 
rectifier for charging the batteries frg 
the same company. ee 

After the batteries had been in servigg 
for about six months, we noticed one 6 
two of them cracked. We assumed fh 
to have been caused from rough handli 
but, as more casings cracked, we pre 
this was not the cause. Some of 
batteries that haven’t. cracked will 
take a satisfactory charge when placed ig 
the charger. The pilot lights burn only 
about one half as brightly as when a gg 
battery is placed on charge. ae, ott 

Our electrolyte is a dilute sulphu 
acid (H, SO,). Can anyone tell us 
cause of our trouble and the remedy 
T.B. 4 





















QUESTION G8 —We are contemplating} 
installation of two 4000:hp. 900 rpm. 
chronous motors. If installed, # 
motors will be placed adjacent to @ 
other. Is surge protection necessary 
an installation of this type? If so, ¥ 
is the reason, and what equipment 
be required? I would also like a 


gram of the necessary connection 
G.S.E. 













QUESTION H8—wWe have several Yo 


single phase repulsion induction mol 
which have special built frames and 6p 
ate vacuum pumps. We. would like 
convert these motors to three phase @f 
ation. The armature shafts are long 
than standard motors and carry the pum 
impellors. Replacement of these is ot 
of the question. Therefore, we wot 
like to rewind the stators for three phas 
and simply short circuit the entire com 
mutator for the job. Would these motor 
operate efficiently connected in this mat 
ner ?—L.G.D. 
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Auto trans. 


12 kw heater at 440 - 
consumes 3kw. at 220 v. 








PLEASE SEND IN 
YOUR ANSWERS BY AUGUST 1 
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A-B Combination Starters on Oil Spray Precipitators used with Pratt & Whitney grinders. 


The A-B combination starter combines in one cabinet... (1) a hand- 
operated disconnect switch and (2) a magnetic across-the-line starter 
..-mechanically interlocked with the disconnect lever so that the 
cabinet cannot be opened unless the switch is in the “Off” position. 
Saves space — saves wiring — saves labor. Affords maximum safety 
to man, motor, and machine. Makes plant changes easy. For full in- 
formation on this low-cost protection, write for Bulletin 712. 


With disconnect lever in 
front, A-B combination starters 
can be “ganged” in groups. 














Is your , ile Limit switches are so important in automatic 


motor control that it takes 72 pages in the Allen- 

Bradley catalog to list all the latest develop- 

- ~ ments in A-B limit switches. An additional special 

Ufa 24-page technical bulletin tells how and how-not 
to install them. 

COW f) ‘mit S witch Let us send you this 96-page limit switch catalog 

for your file. It is full of valuable suggestions, dia- 


grams, and pictures... just what every machinery 


y4 engineer needs to solve unusual motor control 
£ problems. And for the tough jobs call your nearest 
Allen-Bradley engineer. There is no obligation. 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wisconsin 





ALLEN-BRADLEY 
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: Estimating Residential : 
Wiring [FROM PAGE 68] 








Further study of Estimate 5 will re- 
yeal how the “4-Unit System” com- 
" pensates for variation in the number 
and types of outlets that may be en- 
countered in different jobs. Note that 
“the overall cost per outlet for the 37 
“outlet home (Case I) is $2.79 com- 
red with $2.60 (Case II) for the 50 
‘outlet home. The units may be high 
"or low, but any normal change would 
not affect this ratio. 

There is a difference of 19 cents per 
- outlet in the estimated wiring cost of 
‘the two homes. If the addition for 
| operating costs and return amounted to 
| a25 percent markup, the difference in 
ing price would be 23.7 cents. 
Suppose a contractor, by careful 
selection, could get half of this amount 
/—or 12-eents per outlet-—more than his 
competitors. At a cost of $2.60 with a 
25 percent markup the selling price 
would be $3.25 per outlet. A 12-cent 
gain would be 3.7 percent of this selling 
price—indeed, a handsome gain. Many 
electrical contractors are operating 
their entire business with a return of 
less than 3.7 percent. It should not 
take an exceptionally good business 
man. to appreciate the significance of 
such figures. 

Contractors may expect, as in the 
past, that large groups of homes will 
be constructed having almost .identical 
ectrical layouts. This may occur to 
‘some extent, but the tendency, today, 
is to get away from such stereotyped 
layouts.. The contractor who. has a 
sound basis for estimating—specific 
unit-costs for each type of outlet and 
segregated portions of the wiring sys- 
tem as outlined in the 4-Unit System— 
will be in a position to accurately 
figure all types of residential wiring. 

It is reasonable to expect that’ exist- 
ing, experienced residential electrical 
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when their line of» work really opens 
up and that they will be able to cope 
with the competition of established 
contractors who may enter this field. 
The stiffest competition will be from 
the new group with its inevitable smat- 
tering of “nuisance contractors”—those 
who can’t make money for themselves 
and Spoil the business for the “regu- 

”; the type where two or more 





up as fast as one goes broke. _ 


spring 

There should be enough business for 
all. Let’s hope that the contractors 
will keep their heads, use sound esti- 
ig Practice and not bid each job 
ough it would be their last. 








SERVICE ENTRANCE CABLE 


contractors will make some money. 












e RUBBER POWER. CABLES © VARNISHED CAMBRIC CABLES ° 


CRESCENT 
IMPERVEX 
TRENCH 
CABLE 





BUILDING WIRE 
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8) 7 “ 
2 and are 4 
z eoprene jacket 3 
a o : y resistant to oil, < 
it is approved by Underwriters’ = 
s) -USE-Underground Service Entrance 
2 | ° 
u , MPERVEX TRENCH CABLE—Type RR pro- < 
3 low cost, easily installed, permanent, underground, © 
So circuit between power line and buildings or between build-— 3 
ings of mines, institutions, farms, and estates, etc. Furnished @ 
it in sizes +14 to #+4/0 A.W.G., two, three and four con-— 2 
u. ductors. Our Engineering Department will be glad to recom- i = 
f= mend a cable best suited fo your needs. a 
0) 
2 
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CRESCENT INSULATED WIRE & CABLE * : 
— TRENTON, N. J. 3 
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Can't worry about premature. breakdown. 
The Crocker-Wheeler Protected-Type Motor is built to last. Frame and 
shields have no openings above the horizontal center line, which means that 
dripping liquid and falling metal chips won’t get in to damage the interior 
working parts. Vinylastic insulation makes coils dirt, oil, and moisture resis- 
tant to a high degree. Phase insulation provides added protection. Dynamically — 
balanced, ALUCAST rotor is practically indestructible. : 


Can't worry about maintenance. 


Patented bearing seal for ball bearings (sleeve bearings are optional) is 80°” 
effective that re-greasing is required only once a year or even less frequently.” 
This seal permits use of softer grease for better lubrication and longer 


bearing life. 


Can't worry about first cost. 


Despite all these advantages, Protected-Type Motors cost no more than con F 
ventional open types. They combine added protection with the surplus capa> 
city (40C rise with a 15% service factor) of the open motor. *’ 


W hy not investigate the many advantages of tnts new motor—to see if you 4 
can’t end your own worries? Send for your FREE copy of descriptive bulle- p 
tin, DL-121, that shows how these motors are protected, where they should be » 
used, why they will give long trouble-free service, Write today—no obligation. ~ a 
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CROCKER-WHEELER 


A DIVISION OF JOSHUA HENDY IRON WORKS, AMPERE, NEW JERSEY be 
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FROM WELDER 
TO WINDING HEAD 


As V. A. Pinkerton, shop superin- 
tendent of the Fred W. Kiemle motor 
repair department, Toledo, Ohio, was 
watching the dismantling of an old 25 
kva. electric spot welder that had come 
into the shop, he got an idea. The 
welder had a pretty substantial base of 
ideal height and winding machines 
were hard to get these days. As the pic- 
ture of an additional piece of shop 
equipment took. form, he rescued the 
welder base from its trip to the scrap 
pile and set to work. After he was fin- 
ished he had a winding machine with a 
speed range of 12 to 1100 rpm. and 
magnetic braking. 

Here’s how he did it. Starting with 
I hp. 220-volt, 875 rpm., d-c motor he 
added armature and field control and 
arranged it so the armature could oper- 
ate on either 110 volts or normal 220 
volts. This gave him a dual speed 


range right away. A motor armature 
on 110 volts, with the field on 220 
volts, will run at half speed. 

The motor mounted to the back of 
the base, drives a 4-speed automobile 





ped coil-winding head at the 
4 Kiemle Co. motor repair 
in T. Ohio. Alterations 
“eluded addition of a d-c motor 
— voltage armature) with arma- 
ture and sgh control, —— 
_ Mission necessary V- 

-thain drives, 
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FAIR DISTRIBUTION NEEDED 


Fractional horsepower motors 
are scarce. Motor repair shops 
over the country are having one 
hell of @_time getting enough 
for the most essential -replace- 
ments. And every single motor 
released to the motor shops is 
going into useful and vital 
work. 

The scarcity, however, is a 
good. deal less apparent in the 
electrical departments ‘of some 
of our big retail chains. They 
are getting. fractionals regu- 
larly. And since L 123 has been 
revoked: they can sell them 
across the counter to any Tom, 
Dick, or Harry that wants one. 

Wherever the fault lies, 
whether. in too rapid relaxation 
of WPB controls or in indifferent 
distribution policies in ‘the indus- 
try, it is time for. the motor 
shops and dealers to register:a 
squawk. Their role in holding 
together our rapidly depreciat- 
ing electrical, equipment is of 
such vital importance at. this 
stage of the national economy 
that they ought to have access 
to every fractional that can be 








released. 
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transmission through a V-belt, jack- 


-shaft arrangement located inside the 


base. Because of possibilities of heavy 


“torque on the winding head shaft—par- 


ticularly with heavy rectangular wire 
coils—the drive from it to the trans- 
mission is of the chain and sprocket 
type. A magnetic brake assures quick 
stopping of the winding head at any de- 
sired position. A revolution counter, 
mounted on the plywood top of the ma- 
chine, is belt driven by the winding 
head shaft. 

The electric controls, as. well as the 
transmission and drive shafts are lo- 
cated inside the old welder base. The 
operating handles are mounted to. a 
plain face plate. These controls in- 
clude: 
armature from 220-volt to 110-volt op- 
eration; a reversing’ switch;.a field 
rheostat ; and d-c starter (armature re- 
sistance). Machine operation. is con- 
trolled by a foot pedal. 


a pushbutton to.change the 








Full speed range withthe armature / 


on 110 volts is from/12 to 550 rpm., 
with the armature:on 220 volts, front 
25 to.1100 rpm.—the intermediate steps 
in each case being»accomplished by 
armature and field:control and the 
transmission. 

From discarded welder to a mulfi- 
speed..winding machine may seem like 
a big jump. But not to the motor shop 
man whose business is repair and con- 
servation; whose ingenuity has resur- 
rected many obsolete pieces of electri- 
cal equipment to active industrial serv- 
ice during the war period. It’s all ina 
day’s work, 


STRING “NEEDLE” 
FOR COIL TYING 


As coils lay in the slots of the wind- 
ing heads, ready to be tied, there is 
not room for the fingers to go between 
and around the coils to get the string 
in place for tying. .This has a tend- 
ency to slow up the work, and as O. E. 
Norton of the Superior Electric 
Works, Los Angeles, is anything but 
slow he made this hollow “needle” out 
of #s-in. O. D. copper tubing, inserted 
the string and bent the end over into 
a hook. With it, the end of the string 
can be slipped under and around the 
coil with ease. When through far 


enough for making the tie, the needle © 


-is simply slipped back along the string 
One “thread-* 


ready for the next time. 
ing” is all that is necessary to a bal 
of string. 


Copper tubing. QD 


Rae 












Hollow needle with hook end is nell 
to tying. string under 

net wire co on 

Copper tubing does the rick. 
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Or a power plant? 


When valves’ and wheels are too 
hot to handle, impossible of opera- 
tion by manual means in high-pres- 
sure high-temperature steam prac- 
tice, Cutler-Hammer pushbutton 
actuated, remotely controlled Valve 
Operators open and close valves 
quickly, unfailingly, safely. 


Se 


ah 
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Do you operate a waterworks? 


Or a sewage disposal plant? Control of 
all flow, all functions, is vested in a com- 
pact boord at your desk in your office. 
With C-H control you KNOW. Distance 
means nothing. C-H Valve Operators be- 


gin operation the instant you touch the 
button. 


OLD TELEPHONE — 
now A TEST SET 

mber the old type of telep 
Bar ceyuined a bit of persistent 


4ng before, one could get his 


‘ f£ them in ue 

There aren’t so many 0 | 
today, but occasionally one turns" 
here or there. ' af 
A couple of them are im use at ‘the 
electric motor repair shop of the Co. 
jumbus Electrical Works, Columbts, 


Ohio—not as communicating instr 
ments but as test sets. They are mighty 


anal 


niin 


— 


ized magneto fasiioned from 
Ser oid dane telephone box seregs 
test set in this Columbus, OM 
motor repair shop. A wooden Pi 
ley, driven by a small motor om 

is attached to the mag 


crank . Lo , 
shel plete wy 
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[BUSINESS BOOM WILL BEGIN...in the Attic 


Full-page advertisements like this in GOOD HOUSEKEEP- 

ING are reminding your customers that an Emerson-Electric 

Say Home Cooler Fan tops the list of postwar home improve- 
“mgnts. It’s just one in the series designed to help rebuild 
busifiegs for you when Emerson-Electric appliances again 


become avnilable. 
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tine magnetos and come in handy for 
various test chores. 

But O. L. Jeffries, president of the 
firm, wants his employees to have two 
hands free to make the tests. So he 
motorized the old telephone boxes, re- 
placing ‘the conventional crank handle 
with a wooden pulley attached to the 
magneto shaft and driving it with a 
small motor. Long test leads permit 
checking motors either on the test 
bench or at floor level. A toggle 
switch controls the motor circuit. 


REVOLVING RACK 
FOR HAND WINDING 


In hand-winding small armatures, 
some ptefer the. stationary rack and 
some the pivoted or revolving~ type. 
According to E. Maguin of the AAA 
Electric Motor Service, Los Angeles, 
the revolving rack has it all, overathe 
stationary type. As with any other 


tool, he says, one must learn how to 


{NNN 


Armature Shaft Assembly of 
Smal! Motor -Generator Set 


Bor approx, 26" long 


Pivot 


use it properly, but after that it: is 
easier on the operator. 

“With a revolving rack, there is no 
danger of getting cross turns, as in 
the case of the stationary rack, though 
this is not the main advantage, which 
is to reduce fatigue on the part of the 
operator”, he explained. In stationary 
winding, the operator must be con- 
stantly leaning over and straightening 
up, pushing his arms a considerable 
distance out and then back again with 
every turn. This is tiring and in the 
long run cuts down production. 

“In the case of the revolving rack, 


Detail at “A 








Spring tension on taper point permits 
revolving armature shaft in the wind- 
ing rack. 

3% Hondle 
\ 


N 


























» Block stidably mounted, 


held in ploce by set-screw 





Adjustable rack facilitates hand winding of small armatures. Pivoted 
mounting permits 360 degree swing of rack during winding operation. 


Revolving rack for 
used for a 
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ae armature coils. In this ane it is being 
“motor-generator shaft assembly. 





Dead-front test board at Fag 
Electric Co., Little Rock, Ark. 
conveniently located at the receite 
ing door of the shop where runni 
tests can be made on incoming ana 
outgoing motors. Counter-weig 

test leads can be plugged into 
jacks at bottom of board—eit 
440-v. or 220-v. three-phase—te 
handle motors up to 250 hp., 
Three, 50-kva., single phase trank 
formers serve the board. a 


sae 


What you do is practically ‘reel’ the 
wire into the slots on what amoun 

a horizontal reel. With a little prae 
tice, you get so that you hardly t 
or lower the body or force it forw 
or back at all. Arm motion is 

a minimum.” 

In common, with many motor & 
Maguin has his own ideas as to hé 
tool should be built to suit the purp 
as indicated by his own experié 
Consequently, he has designed 
built his owh pivot rack as roughhh 
dicated by the accompanying skett 

The main features are thesé? 
pivoted arm fay be made in vz 
lengths, to suit the size of the ¥ 
He employs two; one being 20 if 
long and the. other 26 inches.” 
blocks onthe ends slide back andj 
on the arm and carry the upright 
tween which the armature sha 
mounted. The adjustable blocks pé 
insertion..of the work and they” 
held by smiall set screws. 

The shaft is held between two # 
points. The,ore on the right is hele 
the upright by screw threads. “2 
one at the left, A, is held differently! 
shown by the detail. a 

Between the taper ls Aa 
the uprightas’a spring. “This facilitatts 
getting the shaft in place and adja 
ing the pressure of the points sof 
the shaft and armature will turn eas 
under the hand in winding from slot 
slot. but will not be free to spit 
every touch. 4 
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woo inspection 
cleaning keep these 
Westinghouse circuit 
breakers and safety 


switches spic and span © 


—for ‘efficient, steady 
operation. . .and” higher 
production. 





Westinghouse Recommends 
These Steps When Inspecting Safety Switches 


1. Make sure disconnect 


ahead of switch is open. 


2. Clean contacts, and check 
for alignment and proper 
Pressure on hinge and break 
jaws. Apply light coat of 
sludge-free lubricant. 


3. Remove and clean fuse 
Contacts with fine sandpaper; 


4. Clean switch base and 
insulating parts. 


5. Make certain cable con- 
nections and lugs are tight. 


6. Check switch for smooth 
operation, and clearance of 
arc extinguisher, safety 
shields, etc. Lubricate op- 
erating mechanism. 

7. Keep cabinets clean and 
free from rust—and keep 
covers closed. 
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These -safety switches are 
badly in need of a thorough 
/ house cleaning. Dust accumula- 


Tals NT 
+ eae tions such as this prevent normal - 


Us heat radiation and raise operat- 
ing temperatures. 


Ai 


_ In the urgency of war production, inspection and 
cleaning of vital control, such as enclosed breakers 
and safety switches may have been overlooked. 
Because these are vital links in your plant power 
distribution system, Westinghouse recommends peri- 
odic inspection and “house cleaning”’. . 
Benefits are manifold: reduced maintenance, 
higher operating efficiency and safety standards, 
protected investment, and not least . . . increased 
production. ; 
Safety switches and Type AB-I circuit. breakers 
are only two items of the Westinghouse complete 
line of standardized control. For any control, call 
your Westinghouse office, or write Westinghouse 


Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 
J-60604 


Westinghouse 


PLANTS IN 25 CIES... OFFICES EVERYWHERE 


AB-I BREAKERS 
AND SAFETY SWITCHES 
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8700 S. STATE STREET, CHICAGO 19, ILL 225 N. MICHIGAN AVE., CHICAGO | 
TELEPHONE VINCENNES 5300 TELEPHONE STATE 0488 


o 


Branch Offices: Cincinnati ¢ Dallas * Duluth © Houston ® Indianapolis « Kansas 
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SUBSIDIARY COMPANY . 
BRILLIANT COMPANY, ST. LOUIS, Mé 


New Orleans ¢ New York e¢ Philadelphio 


vaukee @ Minneapolis « 
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a definite answer 
to 2222» lighting! 
ER 


Any modern system of fluorescent illumination 
means infinitely better lighting. But of the two 
recognized systems, Cold Cathode fluorescent 
is best. ZEON Cold Cathode is preferred be- 
cause it means far longer lamp life, lower main- 
tenance cost, instant starting, constant light 
flow, fewer auxiliaries and greater flexibility in 
shapes, sizes, colors, and output. 


Federal Electric Company, Inc. has pioneered 
in the development and use of gaseous discharge 
lamps. In creating and perfecting ZEON Cold 
Cathode fluorescent lighting, Federal Electrie¢ 
found new and highly practical methods for its 
adaption to industrial, commercial, and decor- 
ative display illumination. 

In planning for post-war installations, specify 
FEDERAL ZEON. You, your architect, or 
contractor are invited to submit your lighting 
problems in a detailed letter. Our engineers 
will be glad to give it thorough and immediate 
attention. Address Lighting Information Serv- 
ice, Federal Electric Company, Inc., 8700 South 
State Street, Chicago 19, Iinois. 


, panama there are 2 kinds 


of fluorescent lighting! 


“Hot Cathode” is the common heater filament type 
of fluorescent lamp; “Cold Cathode” is the improved 
shell-electrode type, of which Zeon is the outstanding 
example. Long life, lower maintenance cost, greater 
flexibility are some advantages of Zeon Cold Cathode 
fluorescent lighting. 











‘ORDER BLANK ; 


eee Belew avenge R406, 1S 390m 


I m many Cases, your most valuable 
help in “getting the order” is the quality that’s easy to 
see when it’s Day-Brite. ;;; This fact will be particularly 
important in the days to come. Then, the long-known stability of a 
product will be a definite asset to Wholesalers, Contractors 


and Dealers who are, giving profitable The CORONADO 


(pictured above) 
Ashielded-type unit, with diffuse 
lass side panels, and louvered 
Bottom. 60 revent bug catching 
and make cleaning easy. Surface 
in their plans for sales, oe aes decile, wrie wries for Bul 
letin F-80. 


support to their business reputation by 


including the complete Day-Brite line 


Consult your nearest Day-Brite Engineering Representative. 


BAY-BAITS LIGHTING 


neorporated ge 
, 100K FoR 
5436 Bulwer Ave. St. Lovis 7, Mo. THIS LABEL 


Nationally Distributed Through Leading Electrical Supply Houses 
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ODERN LIGHTING 








GONTINUOUS LINE LIGHTING 
FOR MACHINERY 


Canadian Propellers Limited, Mon- 
treal, Canada, has installed high level 
fluorescent illumination to provide the 
proper quality and intensity of light for 
easy and rapid performance of the 
usual tanks involved in the: manufac- 
tute and assembly of alumintim pro- 
péllers. 

The main building is single story, 
y-tooth design 180 feet wide by 450 

Elong with a ceiling height (dis- 
a@nee from floor to bottom “of saw 
oom) of 25 feet. Distance from 
gor to top of. saw tooth is 34 
feet The main floor area is divided 
iif sections or departments each re- 
@uiring its own treatment. In the 
largest section, which is the Hub De- 
partment shown in illustration, the 
illumination obtained is of such quality 
that: local or plus lighting is required 
7 in.one or two specific machining 
fations. In the other departments 
oing final parts inspection or blade 
grinding and finishing, higher levels 
of ‘general illumination were required. 












To provide general illumination “in 
all areas, two lamp 40-watt fluorescent 


industrial type ‘steel. efiameled réflect- 
ors were selected. In the Hub Depart- 
ment shown in illustration, continuous 
rows of: units placed*end to end: run- 
ning ‘lengthwisé of the building and 
suspended by steel cable are mounted 
on .13-fg9ot 6-inch centers,°13 feet 6 
inches above the: floor: “Using .3500- 


degrée white Jamps, 30 footeandles are 


maintained on’ a« horizontal plane 3 
feet above the floor. Luiminaires were 
manufactured by. Superior: Fixtures; 
Montreal, Canada: — 

In the Parts Inspection Tiepartinepe! 
the same type units are’ mounted 8 feet 
6 inchés above the floor or 5 feet 6 
inches above and parallel to the benches 


to give,55 to 60 footcandles horizontal 


illumination on the working’ area. 

The Blade Grinding and Polishing 
Department is equipped with similar 
units mounted 6 feet above and paral- 
lel to the work. Since the operator’s 
head and shoulders are over his work 
a good deal of the time and because he 
depends largely on_ direct reflected 
light for the examination of the blade 


e 


surface, the.lighting units are located 
forwafd of*the bench or the work. 
Originally, white lamps were installed 
in this department but the plant engi- 
neers. found that the operators pre- 
ferred to work under daylight lamps so 
that lamps were charged. The levél of 
illuniifation with daylight lamps i 55 


‘footcandles on. the work. 


The lighting data was submitted, ‘th 


“the @anadiar’ Westinghouse Company 


of Montreal in conjunction with T% 
Pringle & Son, Contracting Engineers, 


Montreal. to the Lighting Servige™ 
Forun® of the Illuminating Engineer- 
ing = Sa 
bia 
SIDE LIGHTING * 
FOR CLEANING BOOTH ° 


Engineered lighting, one of the out- 
standing features of the electrical im 
stallation at the General Motors Aff® 
son Division Plant No. 5 in Indian- 
apolis (producers of Allison liquid 
cooled aircraft engines), is applied to 





General view of the Hub Department where continuous lines of fluorescent light provide 30 foot- 
candles on the working plane, in the Canadian Propellers Limited plant, Montreal, Canada. 
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individual equipment used throughout 
the plant. The spray cleaning booth iq. 
the motor repair section of the pla 
electrical maintenance department | 
one example. 
When a man cleans a motor or othé 
equipment in this booth, he work 
under 32 footcandles of _ fluorescent # 
illumination (measured on the gril 
on which the motor rests). Side lig 
ing, accentuated by the light gray olay 
of the booth interior, produces:this re 
sult with an unusually high verti 
component. 4 
Two conventional RLM type in 
trial fluorescent units (with Ma: 
reflectors )—each containing three, 
watt, 3500 degree white lamps 
used. They are mounted in a verti 
position, ‘a few inches above the work 
ing plane (the grille) on each side 





<¢ 
oe 
ual 
Q 
ua 
Bs 


Executive Office:: 
s of 


Hinged enclosure holds conven- 

tional RLM type industrial fluores 

cent unit. Flexible cord extension 

connects unit to convenience outlet. 

Fixture can be left in metal en- 

closure for lamp replacement; re- 
for major repairs. 


Of the booth. . Gasketed, clear, wifé 
mesh glass panels, mounted to a 
frame in the booth side, protect the fix 
ture from the spray and fumes. The 
lighting unit itself hangs within @ 
metal enclosure hinged to the exteriot 
of the booth wall and held securely | in 
place by a lever catch. Electrical. 
nection is made by a flexible rubber 
covered cord plugged into a duplex 
receptacle on the booth exterior. 

Maintenance of the fixture is | 
If lamps need to be replaced or. 
newed, the hinged enclosure is me 
opened and the tubes inserted. If af 
auxiliary unit or starter should f 
the entire fixture can be taken out of 
the enclosure and replaced with a new 
unit while the old fixture is being re- 
paired. Since the fixture is 
enclosed, cleaning is not a problem. 
Maintenance. is. confined primarily 
lamp and starter.replacements. 


esents the only 
. Simplicity itself 


ederal Noark 


moving port of the F. 
netic Motor Starter 


BALL BEARINGS 
pr 


The section in red re 
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gives you BOTH 


T= formula for good lighting requires two basic 
essentials. One is dighting equipment which em- 
bodies the latest advances in design features. The 
other is the correct. application of the principles of 
proper illumination when designing a specific light- 
ing system. These two essentials are equally 
important. And you get BOTH when you specify 
“lighting by Westirfghouse”. 
Where maximum illumination must be maintained 
a a2 minimum of maintenance expense... or 
where unusual conditions are encountered, look to 
estinghouse. . 

\ Westinghouse lighting equipment is available in a 
full range of types and ratings from your Westinghouse 

distributor. Ask your nearest Westinghouse office for sectidheteths ciesiicehs cdisishnehin: imeitiie- aie 

eee dogg tant B Cabptissitae, P “O ‘Sox aee: tems, as illustrated dee’ provide ihe right level 

Ab of lighting to fit the task to be done, The right 

burgh 30, Pa. J-04064 luminaires, applied right, minimize shadows, 

“Illustrated left to right: Aluminum High Bay Reflector, reduce glare, help to prevent accidents. 
Millite and 3 KW Mercury unit. 


@ Westinghouse icirine avipMent 


PLANTS IN 25 CITIES .. . OFFICES EVERY WHERE gee 
AVAILABLE THROUGH 127 WESTINGHOUSE ELECTRIC SUPPLY CO. GFFICES AND INDEPENDENT SISTRIBUTORS 
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Brings the Inside 
OUTSIDE 


The new McGILL [Noe or 
LAMP, No. 7500, makes the 
inspection of shells, cavities, 
castings, tubes and other objects 
with a deep opening easy. Burrs, 
grease and defects cannot escape 
detection. The inspector doesn’t 
squint and strain. A strong light 
is thrown inside where the light 
is needed . . . NOT in the eyes. 
The operator simply looks into 
the adjustable mirror. Write for 
data. 


FEATURES OF THE No. 7500 

1. 100 Watt—1i120 Volt—No. R-40- 
Spotlight 

. Adjustable Mirror 
12 ft. Insulated Cord and Plug 
Adjusting Wing Nuts to Allow for 
Tilting 
Wing Nuts for Mirror Adjustment 
Inspector’s Vision at this Point 


ELECTRICAL DIVISION 


MSGILL 


MANUFACTURING CO., INC. 


VALP A tiaeeeo , INDIANA 





Continuous row fluorescent units light radio assembly work benail 
providing more than 80 footcandles of shadowless illumination to spee 
production of vital radio equipment in this plant. 


LOCALIZED LIGHTING 
WITH CONTINUOUS FLUORESCENT 


A manufacturer of radios now busy 
with war contracts has adopted contin- 
uous row fluorescent industrial light- 
ing to obtain a high intensity of com- 
fortable illumination on the assembly 
benches of his plant. By installing 
Guth No. M-1656 two-lamp 40 watt 
industrial units mounted end to end to 
form a continuous row of lighting 30 
inches above, and 12 inches from the 
front edge of the benches, from 80 to 
100 footcandles of shadowless illumi- 
nation is obtained on the work area, 
using standard 3500° white lamps. 

Enclosing globe incandescent fix- 
tures are used to provide general light- 
ing and to relieve contrast of the back- 
ground, 


POWER FACTOR CONSIDERATIONS 
IN FLUORESCENT CIRCUITS 


By J. H. AHRENS 
Distribution Department 

Hartford Electric . Light Company 
Hartford, Connecticut 

Fluorescent lighting is adyancing 
rapidly. It is fast becoming one of our 
leading standards for lighting. The 
postwar period will accentuate its use 
even more. National Electrical Code 
committees and others are considering 
the many problems involved, compiling 
data, and proposing new regulations 
governing the installation of this type 
of lighting. 

Fluorescent lighting fixtures require 
not only lamps, ’but also ballasts, coms 
pensators and starters. Lamps, rated 
in watts, offer no ‘unusual wiring ptob- 
lehi. © Ballasts, on ‘the other hand, im- 


volving power factor considerations 
create a problem which did .not exist 
with incandescent lighting. Modem 
ballasts are of two types; one, of im- 
corrected or low power factor, the 
other, of corrected or high power fac- 
tor. This fact creates some confusion 
and difficulty in calculating the asso- 
ciated wiring and making it safe from. 
fire hazards. 

Before the advent of fluorescent 
lighting, incandescent lighting loads 
were estimated by multiplying the floor 
area in square feet by the watts per 
square foot. Wiring was then pro- 
vided as required by the Code for the 
load involved. The load was divided 
into 15 ampere branch circuits with 
1725 watts on each circuit. No con- 
sideration had to be given to power 
factor, since incandescent lighting in- 
volves a resistance load only. 

With fluorescent lighting loads it is 
also necessary to take power factor 
into consideration when estimating 
the branch circuits. A fluorescent 
lamp load of 1725 watts; if operated 
with low power factor ballasts, will 
approximately double the circuit cur: 
rents. Low power factor ballasts will 
thus overload ‘the circuits and ‘cause 
fuses to blow... Fire hazards are uF 
creased, causing corisiderable concer 
by electrical inspectors. Failure © 
take into account watts lost in ballasts, 
or low power factor, each of which 
considerably affects the total load, © 
sults in badly overloaded circuits. With 
fluorescent lighting, the total light 
load is not the lamp wattage times # 
number. of lamps,.and lamp. wattags 
divided by circuit voltage does not gm” 
the-amperes in the conductors.’ | 

The effect of power factor on ¢itt 
calculations is‘demonstrated in the 10% 
lowing comparison. 
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Standards institute 


aud how tl 
Serves 


¢ 


«+... The RLM Standards Institute is a non-profit organization 
operated to develop and promulgate standard specifications for 
the efficient performance of industrial lighting equipment. Every 
RLM specification. is drafted by a Technical Committee, guided 
by the findings of the Illuminating Engineering Society, the 
recommendations of the Better Sight Bureau and other recog- 
nized industry associations. A specification becomes. RLM 
Standard when it has been adopted by the membefs in accordance 
with the definite procedure proscribed in. RLM Standard Insti- 
tute Code of Regulations. These specifications ate available 
without charge to everyone interested. 


Se 


- +... Inspections and tests are ‘made by a wholly independ- 
ent laboratory ... Electrical Testing Laboratories, Inc. Tests at 
the laboratory and periodic inspections at the plants of all par- 
ticipating manufacturers provide positive assurance that RLM 
Certified Industrial Lighting Units will provide the maximum 
value in lighting efficiency and economy. 


..... If the equipment so inspected and tested meets the RLM 

specifications, the laboratory issues a label of compliance, ‘This 

label, illustrated above, certifies that the industrial lighting on 

which it is affixed has been manufactured and inspected in com- 

plisnse with the exacting procedure developed and administered 
y RLM Standards Institute. 


.....A manufacturer of industrial lighting equipment may 


make his units in accordance with RLM specifications. If he.so 
desires, he may at his own initiative and voluntarily submit his 
equipment for inspection and certification. He need not become 
a member of the Institute. It is only necessary for him to 


assume his equitable share of the cost of operating the program. 


RLM STANDARDS INSTITUTE, INCORPORATED 
307 North Michigan Avenue. + . Suite 420 +. Chicago 1, Illinois. 




















Yes, you can now think 
better 
signs... properly illuminated. 


about new signs... 


It’s time to act, too, to as- 
sure delivery of lighting 
equipment when you need it. 


KEYSTONE 


Designed specifically for illumi- 
nating square or rectangular 
signs; the Goodrich Keystone 
Reflector providesmaximum and 
uniform illumination. Its Key- 
stone shape, with straight line 
sides provides light cut-off at ex- 
act edges of the sign, without 
waste of light. The light pattern 
is “tailored” to fit. 

Permanent porcelain enamel 
finish makes it timeproof, 
weather-proof. The Goodrich 


Seprable hood makes it quick 
and easy to attach and detach 
without use of screws. Lamp 
burns in normal vertical posi- 
tion; resilient socket lengthens 
lamp life. Other Goodrich sign 
reflectors similarly illuminate 
round, oval, or long and nar- 
row signs. The complete Good- 
rich line includes hundreds of 
sizes and styles of reflectors for 


_every outdoor and indistrial 


need. Write for literature. 


Sold Through Electrical Wholesalers 


GOODRICH 
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» No. 14° wire, circuit fused for | 













































Consider a load of 36 — 40 wah I 
incandescent ee on a 115 volt ¢ 
cuit. Wi amity power factor 
current is - amperes at 115 y 
This load can “he safely installed 


-amperes,° the typical lighting bra 
circuit. Now consider that a flue 
cent lighting installation is made, u 
low power factor ballasts. 
assumed that ‘36 — 40 watt fluoresce 
lamps are used, that ballast ‘pewer | 
tor is 60 percent, and that the we 
loss per ballast is 13 watts, 
branch circuit current becomes | 
‘amperes’ (36. times 53 watts, or 1908 
watts, which; divided by 115 voly 
times 60 gives the branch circuit 
of 27.6 amperes). With the same 
lamp wattage, the branch circuit | 
comes overloaded by 12.6 ampef 
beyond fusing of 15 amperes. Thit 
ampere fuses are now necessary 
prevent blowing. This immedia te 
increases the fire risk. Table 1 shoy 
volt-amperes for the popular size 
fluorescent lamps when operated ¥ 
normal low power factor ballasts. F 
60 percent power factor, there are 883 
volt-amperes: per 40. watt fluorescent 
lamp. “This volt-ampere relationship 
is revealing when compared with lamp 
watts. The Code allows 1725 watts 
on 15 ampere, 115 volt circuits, bit @ 
this load must be at unity power factor # 
if the current is not to exceed q > 
amperes. y 

Table II shows the relationship of 
total permissible lamp watts betweel 
incandescent and fluorescent lamps, for 
each size of fluorescent lamp, for if 
stallation on a 15 ampere branch cit 
cuit. The circuit load with incande+ 
cent lamps is 1725 watts for any siz 
lamps, since power factor is unity. 
Variations in watts loss for differeml 
size ballasts, and for power factot, 


# 





account for «reduced permissible lamp Other 
watts on 15 ampere branch circuits Fluo 
when fluorescent lamps are used. ligt 
It is readily seen that if fluoresce 
lighting is selected for relighting exist pk 
. ing buildings in order to obtain hight 
levels of illumination without rewirilg, f Conduit 
it will be necessary to use high powel § sts rex 
factor ballasts. ly;; 
— 0 50%, 
TABLE | i. 
SINGLE FLUORESCENT LAMPS WITH § ™ainten 
LOW POWER FACTOR BALLASTS. 
Watts Line Voli 
Lamp Loss Total Power 
Watts Ballast Watts Factor. 


15 45 19.5 55% 354 
90 45 45 55% 445° 
30 10, 40. 55% 727 
40 13, 53. 60% 883 
65 24. 89, 60% 1. 
100 24, 124. : 
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They aid in plarining becduse they sug- 
gest practicable new themes for interiors. 

In geometric patterns or lightstrips 
“by the mille’... in a versatile variety 
of glass and plastic’ lenses, plates, and 


lamp | Other Pluses of MILLER 
ircuits Fluorescent Troffer 


al lighting Systems: metal or plastic grilles .. , they encour- 
oti s from structural | age the modern trend to plan the entire 
righer = 50t075%- building around the lighting. | 


They simplify construction because of 
mature, forward-looking engineering that 
solves past problems—without adding 


rising, Conduit and conduit fitting 
powet “ts reduced up to 80%. 
e 


Wiring costs reduced up 
















| a mew ones. es os 
Pemanent operation and FoF instance: ‘The Miller patented. 
WITH f Maintenance seonomies. ~ bracket ends laborious fitting of recessed — 
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follow These Lines of Least Resistance 


Miller Fluorescent Troffer Lighting System 
for offices, stores, factories, schools and public | uid 
AID IN PLANNING  _. 


SIMPLIFY CONSTRUCTION | 
FACILITATE MAINTENANCE 


these brackets are hung from the struc- 
tural ceiling and support both furred 
ceiling and Troffer Lighting System! 

The true cost of any lighting system 
is the complete cost, installed and 
operating: 

Miller Fluorescent Troffer Lighting 
Systems facilitate tmaintenance because 
they are engineered to assure continuing 
econonties_of operation. 

Yes, from fitst.to last, Miller Fluores- 
cent Troffer. Lighting.Systems are an 
outstanding achievement of our times! 


Miller field engineers are conveniently 















LUMINATING ~ @1L GOODS DIVISION ROLLIN 
Fluorescent, Inc | Domestic Oil Burners -—. Phosp 
“cand Liquid Fuct Devices: ae 







































AMG igen you 
, count on in 


lamp 4 





©1945 Westinghouse Electric Corporation 
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TAKE THESE LAMPS—fluorescent lamps by Westinghouse. What is there 
about them that makes them so bright, so long lasting? Westinghouse 
research . . . electrical “know-how” . . . precision manufacturing experience. 
HOLD A FLUORESCENT lamp in your hand—this Westinghouse fluorescent— 


and it may seem about the same as any other fluorescent. But just put it in 





a fixture. Then, when you’ve seen it glowing uniformly bright from end 
to end ... when you think of the thousands of satisfied Westinghouse 
fluorescent users, many of them your good customers .’. . that’s what you 
can count on in a lamp that says ““Westinghouse”. That’s when 


you're happy to be selling Westinghouse Lamps. 


WESTINGHOUSE PRESENTS John Charles Thomas, Sunday 2:30 P. M., E.W.T., N.B.C. . 


Tune in Ted Malone, Monday through Friday 11:45 A.M., E.W.T., Blue Network. 


WESTINGHOUSE ELECTRIC CORPORATION LAMP DIVISION, * BLOOMFIELD, N. J: 
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THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 




































GUT its the Shadow | 
“from Plant Morale! 


Better lighting of the Wheeler type . . . Skilled Lighting ... means 
higher morale through reduced eyestrain and fatigue. When you 
raise morale with Skilled Lighting ... backed by Wheéler’s advanced 
engineering . . . you automatically get better production too! 

Wheeler reflectors for fluorescent and incandescent installations 
are the product of 64 years of specialized light engineering. They 
are engineered to produce maximum illumination from standard 
lamps. They are built for long service and easy maintenance: high 
grade, heavy duty materials throughout ... heavy vitreous enameling 
that really stands up and retains its high reflection factor. 

Learn how you can brighten morale and boost production — 
get acquainted with Wheeler’s complete line of Reflectors. Write for 
Catalogs. Wheeler Reflector Company, 275 Congress St., Boston 
10, Mass. Also New York. Representatives in principal cities. 


All-Stee!l Open-End 
Fluorescent Unit 


Available for two or three 40-watt, or 
two 100-watt lamps. Broad wiring chan. RLM Solid Neck Incandescent Reflector 


nel with accessible, enclosed ballast. Maximum lighting efficiency for either 
Can be mounted from chain or con- indoor or outdoor use. Expertly de- 
duit, individually or in continuou runs. _ signed, ruggedly built. 75 to 1500 watts. 


Distributed Exclusively Through Electrical Wholesalers 

















L shifiied? REFLECTORS 


Made by Specialists in Lighting Equipment Since 1881 















TABLE Il 


TOTAL PERMISSIBLE LAMP WwW, 
ON 15 AMPERE BRANCH CIRC 


Lamp Incandescent — Fluore cer 


Watts Lamps Lamps @ Low 
















15 1725 
*20 1725 
*30 1725 
40 1725 
*65 1725 
100 1725 
“Incandescent not made in these size 





Tables I and II show the possi 
of creating fire hazards if, in the 
culation of fluorescent lighting 19; 
watts loss in ballasts‘and power fa 
are not taken into consideration. W 
ballasts used are of the high po 
factor type, fire hazards are redu 
and the lighting load can be estift 
more nearly in the old simple way, 

A new rule for the National EH 
trical Code for 1945 has been § 
gested, which would make the use 
high power factor ballasts mandato 
Adoption of this rule seems to bedi 


12.5 amps. 15 Vole 


" “*s-15 ampere branch 
circuit capacity 


ee ee es 


ee ee ee ae 





Incandescent lamp load = 1440 watts 





Power factor = Unity 
Branch circuit current Is-12.5 amps. 
(a) : 
Useful component 7 
oa a4 
a» 115 











~~i5 ampere branch’ 
circuit capacity 
Angle a= 537 


at 60 percent ph 


,Useless component 
24 








Fluorescent lomp load = 1440 watts 
Watts loss in ballasts = 468 watts 
Power factor = 60 percent 

Branch circuit current is 27.6 amps. 


_ (db) 
Fig. 1—Vector diagram (a) show 
incandescent lamp load of 36 #- 
watt lamps operating at unity powe 
factor on 115 volt circuit. Measured 
current is 12.5 amperes. 15 ampere 
branch circuit will not be 
loaded. Vector diagram (6) show 
fluorescent lamp load of 36 & 
watt lamps operating at 60 percent 
power factor on 115 volt ciram® 
Measured current is 27.6 — 
15 ampere circuit will be ove , 
by 12.6 amperes. : 































simplest way to overcome the # 
hazards associated with the use of 
power factor ballasts. It would 
tribute to greater safety in , 
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MITCHELL 





ALL THE LIGHTING FEATURES 
YOUR CUSTOMERS SEEK!... 
ALL THE SELLING ADVANTAGES 





jd WANT! Every MITCHELL Feathive enhances 


@» the value of your industrial lighting service! Your 
customers are sure of more abundant, more efficient 
light for their workers. Greater mounting flexibility 
simplifies the installation job. Easier, lower-cost main- 
tenance saves time and money. Rugged construction 
assures stability of performance and longer service. 





“These all-around advantages, engi- 
neered and built into every unit by 
MITCHELL, bring you more satisfied 
customers... easier sales... volume 





business! Sa ees 
The complete MITCHELL line of | — Rl prea om 

2-40, 3-40 and 2-100 watt models pro- — AIDS! 

vides a ready answer for every indus- 7 Cot oe us 

trial lighting need. : : pr po kT 
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N July 1943, Kurz-Kasch, Dayton, Ohio, plastics molder, was 
called upon to deliver a large quantity of high-priority molded 
Pieces within a few weeks. Because the pieces were difficult to 
mold, rejects due to poor preheating ran as high as 65%; produc- 
tion of the required quantity seemed impossible to achieve in the 
time available. 


Electronic Preheating Tried: tests were made with electronic 
preheating, and the method proved successful. In actual practice, 
eléctronic preheating cut overall operational time by 50%. Thus, 
disregarding rejects, production would have been doubled. But, 
the reduction in rejects*brought the total usable output to 5 
times its former level—a 400% increase! 


Job Details: The material used in this molding job was Melmac 
No. 592. The preforms weighed 370 grams, measured 4 inches 
across and 1% inches in thickness. A large number of metal 
inserts ‘were included. Electronic preheating time was only 45 to 
50 seconds. 


How Electronic Heating Works: By means of RCA electron 
tubes, 60-cycle commertial ‘power is changed to power at a fre- 
quency of several million..cyCtles per second. When this power is 
passed through the preform it generates heat within the preform. 


Advantages of Electronic Preheating of Plastics:' Heat is instan- 
taneous and uniform throughout the preform pellet. When the 
power is shut off, heating stops immediately; there is no residual 
heat to coast temperatures. beyond desired limits. With thermo- 
setting plastics, which set with the application 6f high tempera- 
tures, the quick heating possible with electronic heat permits 
greater workability and results in fewer rejects. Production-line 
techniques can be employed, cutting processing time to a few 
minutes—or even seconds. 


The Fountainhead of Modern Tube Development is RCA 


62633657 
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Working conditions are improved because no excess heat is dit 
sipated into the work area; there are no gases or vapors to col 
tend with. Electronic heating is noiseless, vibrationless, requires 
no special foundation or installation. expense, and takes little 
floor space. Electronic-heating equipment is also a high-power 
factor (90%) load on the plant.electric-system. 


Turn to Electronics for Solution of Your Own Probleme:, For in- 
formation on the electronic-heating equipment used in this appli- 
cation, write to RADIO CORPORATION OF AMERICA, Electronic Appa 
ratus Section, Camden, N. J. 


Electron tubes are providing a practical solution to hundreds of 
diversified manufacturing problems—process control, machine 
control, heat-treating of metals, plant protection, and a host. of 
others. Consult with RCA tube-application engineers for infor- 
mation or advice on the application of electron tubes in your own 
plant. For examples of electronics at work in industry, send for 4 
copy of the free booklet, “16 Examples of Electron Tubes at Work 
In Industry.” Write to RCA, Commercial Engineering Section, 
Dept. 62-57S, Harrison, N, J. 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION *¢ COMDEN, NEW JERSEY 
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problems during the course of the 
war. As one example, there has been 
a great demand for air- and water- 
‘Ftight metal cylinders. Many ofthese; 
‘Bsuch as gas tanks, have been and are 
being fabricated from sheet metal. The 
seams of. these containers are being 
welded together with electronically- 
controlled resistance seam welding 
machines (Fig. 1). This method of 
fabrication has proven a dependable 
and speedy means of producing these 
parts which are so vital to the war 
» feffort. For this reason, many factories 
> fhave installed a large number of seam- 
sdie @Welding controls and machines. The 
(col Fmaintenance of this type of control is 
eee much the same as the 'spot-welding 
owes poMtrols, although the timing circuits 
are more complicated and require more 


eu study, 
sppli- 
spp Time Cycle Electronically..Controlled 





sof § A seam-welding control is used to 
chine Bproduce a séries of spot-welds. The 
st, of spacing b i 
a be g between each spot weld is 
-own §ctermined by the speed of the roler- 
fora Btype electrodes pnd the time interval 
Work Bbetween weld&* The Stibirode speed 
is usually pontdlled by means of a 
variable-speed motor drive. The time 
interval during “welding (usually re- 
ferred to,as “heat” time) and the time 
between Welds (usually referred to as 
the “cool” time) are electronically 
controlled on. modern seam welding 
machines. The power and firing cir- 
cuits are very similar to those used in 
clectronic spot-weltling..control@ Ori- 
, 4 mechanical timing, disc or 
4 chain Was-used in the -timing ‘circuits 
pe ‘the first electro-mechanical ‘type 
a we oad while newer controls have 
: designed completely ‘electronic. 
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EAM welding has proved the sol--_ 
: tion to.a great many production 


PRACTICAL ARTICLES. on. the application, installation and maintenance of 
Readers are invited to rontribute items 
Articles used will be paid for. 


electronic apparatus in industry. 


from their experience to this department. 


ELECTRONICS — 


| Installing, M aintaining and Servicing 
| Electronic Resistance Welding C ontrolIV 


By. W.-J. Gorman, Jr. 


Industriat: Control Engineering Div. 
“General Electric Company 
ctady, N. Y. 


Electro-Mechanical ' Timing 


The electro-mechanical seam-weld- 
ing control consists of a motor-driven 
chain, or dike, mede up of conducting 
and non- -conducting buttoris or seg- 
ments. A synchronous métor drive’ is 
used to maintain synchronism*with *the 
supply voltage. Each button of the 
chain usually represents one cycle or 
one half-cycle timing. The correct 
seam weld pattern is set up by locating 
the buttons in the. desired ‘sequence. 
A. typical chain type seam-welding 
control is shown in Fig. 2. 

The chain type seam-welding con- 
trol employs a brush mechanism which 





Fig. 1—A iypical ; seam welding installation. 
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Fig. 2—Chain type seam welding 
control, 
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Get All Five Advantages by Specifying 


HOLDENLINE CHAN'L-RUN.. 
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Study the five pointed advantages HOLDENLINE CHAN’L-RUN offers you. Choose the 
fixtures which bring you high lighting efficiency based on correct photometric design—plus 
soundly engineered features which insure adaptability, flexibility and sturdiness. 


Quickly convertible to continuous run. Should you want to step up’ your lighting—and everyone 
knows the trend to 100 footcandles minimum is spreading rapidly—you can swiftly change 
HOLDENLINE CHAN’L-RUN from individual units to continuous run. All HOLDENLINE 
units are designed with the idea of speedy conversion, at will, to 
a beautifully tailored continuous run installation. 















Ample freeway. Lots of room in wireways permits easy rewiring 
where change is made to. continuous run. 

No dark Areas. 24” lamp spacing. 

Exposed Ballast. Provides cooler operation, fewer replacements, 
greater economy. 


Butt-on sockets backed by heavy steel ends prevents socket breakage 
—lamps always firmly held. 


SOLD ONLY THROUGH WHOLESALERS 
Ask your wholesaler for Catalog B-45 or write to 
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Sine wave turn-on 
voltage to tiring tubes 











_ scope. The brush should be adjusted 
with a one- or a’ two-cycle weld or 
heat-time pattern. The cool-time is not 
important. By syn¢hronizing the scope 
with the supply voltage to give a steady 
three- or four-cycle pattern, improper 

* commutation will be indicated by a 


. voltage pattern on the secondary of the 


transformer similar to that in Fig. 
«4A. With the correct location of the 
‘brush, diectrical contact is made at the 


“zero point in the voltage wave and 


the voltage will appear as in Fig. 4B. 
‘ heat control circuit is similar to 


gag: b Fe: Of the spot-welding control. The 


is connected in series with the primary 
of a transformer energized from the 
supply voltage. Each time a conduct- 
in* button passes the brush, this trans- 
former is energized for one cycle 
(Fig. 3). This tratisformer. has two 


secondaries, one being connected into 


the grid circuit of each of. the firing 
tubes, éach winding supplying the 
timed sine. wave turn-on voltage to the 
grids of the, tubes. Like all mechanical 
devices, the brush and buttons are sub- 
ject to wear and will occasionally re- 
quire adjustment. The position of the 
brush must be adjusted so as to give 
smooth commutation. This is accom- 


plished by examining the voltage’across' - 


the secondary of the’ turn-on trans- 
former with a cathode-ray osciflo- 














A-Improper Commutation 











B-Correct Commutation 
Fig. 4— Scope traces, showing 


‘oper and correct commutation 


* of electro-mechanical timer. 


” Electrical Contracting, July 1945 


full-heat limit:resistor must be adjusted 
t6 give full heat at 100 percent dial 
setting. This adjustment is similar to 
that described under spot-welding con- 
trol: 


Electronic Timing 


In the completely electronic seam- 
welding control, the mechanical. timing 
cifcuit is replaced with electronic tubes 
(Fig. 5). The time settings may be 
changed by merely operating a switch 
cr turning a dial while the mechanical 
timer requires rearranging of the but- 
tons or segments to give the desired 
heat and cool times. 


Timing Circuit 


Similar to the spot-weld timing cir- 
cuit, the seam-weld timing circuit 
usually operates from a d-c voltage. 
This voltage, obtained by rectifying the 


ase line voltage, may be easily checked 


with a d-c voltmeter. The seam weld, 
being a series of heat and cool times, 
‘usually requires two separate timing 
circuits, one for the heat-time and the 
other for the cool-time. While these 
circuits may be identical, they are in- 
terconnected in such a manner that the 

































Fig. 5—An all electronic seam weld- 
ing control. 


termination of timing of one causes 
the other to be initiated. This “see- 
saw” action continues as long as the 
initiating circuit remains closed. 

A typical inverter timing circuit is 
shown in Fig. 6. The circuit includes 
two thyratron tubes and a vacuum tube. 
Tube ‘No. 10 conducts during the cool 
time while tube No. 9 conducts during 
the heat or weld time. With the initi- 
ating switch open, tube No. 9 has no 
anode voltage. However, tube 10 be- 
comes conductive as soon as the d-c 
voltage is applied. As long as thr 
initiating switch remains open, tube 
10 will continue to pass current. Ca- 
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C. M. HALL OVENS 


Fit Right Into the Production Line...Set New Standards 
of Industrial Heating * Drying * Baking * Dehydrating 


Old established methods of heat transfer and many con- 
ventional heating practices are being obsoleted by the in- 
creasing acceptance and use of infra-red radiant heating 
as a precision production tool. Meeting the complex de- 
mands of war production finishing has put infra-red radiant 
heating with its new techniques right into the production 
line, supplementing, complementing or taking the place of 
present heating equipment. 


C. M. Hall RADIAIR Ovens always have incorporated the 
time-saving benefits of instant heat through radiant energy 
and the extra-use value of recirculated derived heated air to 
produce greater overall thermal efficiency. 


The economies of RADIAIR heating vs. other heating sys- / 

tems cannot be made on a basis of unit-of-heat cost alone, » P4848 te gr tg sun | 
since RADIAIR oven users find that many other advantages : eS | | a; ai 
make it a real cost saver. These advantages include, greatly 
increased production, lower equipment, installation and main- 
tenance costs, greater flexibility and ease of control, reduced 
space requirements, added safety and cleanliness. 
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It will ‘pay you well to learn NOW, just what C. M. Hall | | eat Gorames we! 
Productioneered Radiant Heating has to offer in meeting your Ca ‘|_| | | vor air oven oper 
War and Postwar production needs. You will find:you were <2 | | | ATING AT 300°F. | 
wise to CALL ON HALL FOR HEAT. LJ Bae. oc tt 
“INFRA-RED AT WORK" describes the many practical applications | a me 
of this new production héating process. SEND FOR A COPY TODAY. 


























1033 EAST HANCOCK ST. Representatives in Principal Cities DETROIT 7, MICHIGAN: § 
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Fig. 7—Output voltage from in- 
verter operating one cycle on and 
one cycle off. 


pacitor C2 charges»positive at 40 and 
fiegative at 45. Timing capacitor® C3 
charges positive at 40 and negative at 
43 through the vacuum diode*tube 2. 
The inverter: circuit remains in. this 
state until the initiating switch is 
closed, at which time tube 9 immedi- 
ately conducts pulling point 40 down 
to 36, By virtue of the charges on 
capacitors C3 and C2, the anode and 
grid of tube 10 are driven negative 
with respect to the cathode 36, causing 
tube 10 to stop conducting. 

The time constant of C2 and R5 is 
such that C2 discharges within a frac- 
tion of a cycle, thus returning the anode 
of tbe 10 to a positive potential. The 
time constant of the grid circuit is de- 
mined by capacitor C3 and resistor 
6. The’ resistor R36 being variable, 
enables the operator to vary the time 





constant of this circuit and thus vary- 
the time required for the grid of tube» 


10 fo return to a potential approxi- 

mately equal to 36, and once again 

fires tube 10. The firing point in the 

cycle of tubes 9 and 10 is accurately 

controlled with a peak voltage imposed 

M the grid circuitof these tubes by 
rmer T3. ' 





cb, the initiating switch remains 


closed, the action of tube 10 firing will 
be similar to above. By virtue of the 
charge on capacitors C2 and C4, ‘the 
anode and grid of tube 9 will be driven 
negative, causing tube 9 to stop firing. 
Thé anode of tube 9 will’return to a 


| P0sitive potential within a fraction of 


a cycle. However, the action of the 
stid is controlled: by the time constant 
of eapacitor C4 and resistor R35..The 
time range of the variable resistors 
R36 and R35 is usually one to 30 cycles. 

A voltage divider is placed across 
tube 10 such that a d-c voltage may be 
msetted in the exciter circuit. This 
voltage is almost a square wave because 
of the action of tube 10. When tube 10 


te, the voltage between 22 


96 is in the order of several hun- 
Volts. However, when tube 10 is 
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prevented from conducting (during the 
heat time), this voltage is reduced to 
approximately a tenth of that value. 
Thus, during the heat time the d-c 
voltage 22-56 is low, and during the 
cool time it is comparatively high. 
During a one-cycle heat and one-cycle 
cool seam-weld the voltage 22-56 will 
appear as in Fig. 7. 


Exciter Circuit 


The purpose of the exciter circuit’ is 
to supply a turn-on voltage to the fir- 
ing tubes which is timed by the timing 
circuit. Also it is possible to introduce 
phase- or heat-control in this circuit. 
The. typical exciter used with the de- 
scribed timing circuit consists*of two 
thyratron tubes controlling the energy. 
supplied to an impulse” or peaking 
transformer (Fig.8). 

The: inverter or timing circuit volt- 
age 22-56 is connected to the grids of 
the exciter tubes. Imposed in*the-grid 
circuits is a phase-controlléd peak. valt- 
age T2S (heat control). .Similar to 
the spot-welding control, this phase- 
shift is accomplished with »a.-resistor 
and capacitor from the supply voltage. 
During the cool-time, the d-c voltage 
from the inverter is of such a magni- 
tude that the peak will not allow the 
exciter tubes to fire. However, during 
the heat time this voltage is reduced 
to allow the peaks to cause conduction. 
The exciter tubes during the heat time 
energize T6 transformer from supply 
transformer T4. This excitation takes 
place in such a manner that impulse 
transformer T6 produces sharp peaks 
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Fig. 8—Exciter circuit operated 


from inverter type timing circuit. 
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Hold off bias 
Fig. 9—Firing tube circuit. 


of the same polarity. This method of 
“shock” excitation also enables the 
phase relationship of these peaks to be 
controlled by the firing point of the 
exciter tubes, which is controlled by 
peak voltage T2 in the, grid circuit of 
the exciter tubes. 


Firing Circuit 


The firing circuit is employed. to 
cause ignition of the ignitron tubes. 
Similar to the spot-welding control, a 
thyratron is used to control or fire 
each ignitron. The circuit of each fir- 
ing .tube is usually identical: except 
that each is Operating 180 degrees out 
ofphase with respect to the other. 

A typical firing circuit used with the 

above..exciter and timing’ citenits is 
shown in Fig. 9p Lhe .grid voltage 
consists of .the’ self-rectified® bias »de- 
rived from’ resistor and capacitor*R19 
anideG7,.a-c hold-off bias T5S, and the 
impulse turn-on voltage T6S. During 
the cool time no impulse.is produced in 
T6S.... However, during the heat time; 
a phase-controlled peak appears for the 
desired timing period and heat Setting: ° 
The presence of -this peak in the grid 
circuit’ ofthe firing tube causes conduc- 
tion, which fires the corresponding 
ignitron or power tube. 
SR clemeatary diagram for a com-- 
plete seam-welding control using the 
circuits described is shown in Fig. 10. 
While all-seam-welding controls are 
not alike, the breakdown of the circuits 
in a manner similar to that described 
will be found very helpful in servicing 
other types of welding controls. 


The method of servicing a searm- 
welding control is very similar to that 
of the spot-welding control. The serv- 
ice chart shown in that chapter may, 
be used when servicing this type of 
seam-welding control equipment. When 
checking or calibrating the*timing of 
a spot-welding gontrol, it is necessary 
to, tise a cycle €@unter or recorder. 
However,.in the case of a seam-weld- 
ing control where the heat and cool 
times are repetitive, an oscilloscope 
may be used to advantage. 


Calibration of Seam Welding Controls 


Almost all forms of electronic seam- 
welding controls have calibration »po- 
tentiometers mounted in,.the back of 
the control panel. These..potentiome- 
ters are adjusted at the factory and 
usually are locked in “position with 
some form of locking’ nut. If, because 
of failure of some part in the timing 
circuit, it is necessary to change a 
resistor,capacitor, or transformer di- 
rectly associated with the timing-action, 
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|OF FIELD WIRE... 


Just one example of 


General Cable's Service to 
the Nation and its Allies 


This output of one million miles of single conductor 
communication wire for the armed services represents 
the all-out effort at only one. plant producing enough 
wire to encircle the globe five times each month. 


All ten General Cable plants have been working three 
shifts, seven days per week, on this and other essen- 
tial military items. 


Come final Victory, General Cable will as energetic- 
ally attempt to do its part in winning the peace. 


ie 


GENERAL CABLE 
CORPORATION 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 
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Utilities, manufacturers and maintenance laboratory installations, improved light- 
contractors will find, within the broad ing, as well as for all electrical and elec- 
WESTON line, instruments specifically tronic maintenance needs. Literature, or 
suited to all problems of electrical recon- engineering cooperation on any instrument 
version . . . whether they involve quick problem, is freely offered. Weston 
repairs, rewiring for heavier loads, reloca- Electrical Instrument Corporation, 578 
tion of equipment, new testing stands or Frelinghuysen Avenue, Newark 5, N. J. 
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Fig. 10—Elementary diagram of a seam-welding control. 
































it is a good policy to check the cali- 
bration of the heat and cool time dials. 
This may be done with, a reliable cycle 
counter or recorder, although accurate 
timing may be accomplished with a 
cathode-ray oscilloscope. While the 
counters and recorders are direct-read- 
ing, they are subject to error. A scope 
is exact and easy to read. 

It is important that the scope should 
have a sweep circuit slow enough to 
permit synchronizing at least six cycles 
on the screen before the instrument 
ean be used easily to calibrate timing 
ranges up to thirty cycles. Using this 
method, the heat and cool times are 
calibrated separately, and it makes no 
difference which is calibrated first: 
In those controls using a time sine- 
wave turn-on voltage, it is convenient 
to examine this voltage during calibra- 


io: )--Six cychad iyenbighists-on 


oscilloscope screen. 
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tion. Because all controls do not em- 
ploy this method, the following des- 
cription and illustrations are based on 
examining the voltage across the firing 
tubes, which is the same regardless of 
the timing circuit employed. In order 
to easily distinguish between the heat 
and cool time, it is suggested that the 
control be operated at 100 percent heat 
setting. The scope leads should be con- 
nected to the anode of each of the fir- 
ing tubes, and six cycles synchronized 
on the screen of the scope to look like 
Fig. 11. Placing a copper. bar between 
the electrodes of the welding machine 
will save material and give proper 
loading to the machine during calibra- 
tion 

First, the lower timing settings 
should be checked by actually observ- 
ing and counting the number of cycles 





Fig. 1 trace shows one 
cycle heat- and one cycle cool-time. 


on the screen, “One cycle heat and one 
cycle cool will appear as in Fig. 12. 
The cycle during welding is indicated 
, by the straight line or tube drop during 


conduction. The OFF time is indi- 
cated by the sine-wave~ voltage’ and 
indicates that the firing tubes are not 
conducting. Three cycles heat -and 
three cycles cool..should appear.as in 
Fig. 13, while two cycles heat and one 
cycle cool and one cycle heat and two 
cycles cool should appear as in Figs. 
14 and 15, respectively. 

It should -be noted that» the timing 
pattern. will. be steady and the heat 
time will appear at the same point on 
the screen after each OFF time. An 
unstable pattern will indicate that the 
panel is out of calibration. On these 
low time settings, it is easy to observe 
which one, or if both times are out of 








Fig. 13—Seope trace shows three 
cycles heat and three cycles cool. 
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THE MOST PRACTICAL 


WIRING CHANNEL 
IN THE FIELD 


The electrical contractor who is familiar with the various 
uses of CurtiStrip has at his command scores of time 
and trouble-saving ways of installing lighting and other 
electric equipment. It is easy to figure your costs in 
advance when you use CurtiStrip and the finished job 
is neat and efficient. 

Primarily CurtiStrip is a large capacity wiring channel 
made with a patented snap-in cover plate, which is 
scored at 3” intervals and can be broken or cut to 
length and snapped into the lips in the channel. 

Often used purely as a raceway it is a simple matter to 
install sockets or fittings on any spacing. 


SKET 






6135 WEST 65TH 


CH SHOWS A FEW OF THE NUMEROUS CURTISTRIP FITTIN 


STRee ey 








The fluorescent unit above shows one important Curti- 
Strip application .. . this material is ideal for either 
individual units or continuous line installation. Three 
reflector types ... deep symmetrical . . . shallow sym- 
metrical and asymmetrical permit adjustment to a 
variety of lighting tasks. 

The sketch below shows the flexibility of CurtiStrip and 
how the convenient snap-in cover plate accommodates 
various fittings. Five different mounting hangers and 
brackets are available . .. again providing grea 
flexibility in mounting. All in all there are so many 
advantages to CurtiStrip that it behooves you to write 
for complete data ... today. 
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CHICAGO 38, ILLINOIS 




















- Electrical Contracting, July 1945 





calibration. As long as the sum of the 
heat and cool times is equal to six and 
divisible into six, a synchronous pat- 
tern can be directly observed on the 
screen of the scope. In order to check 
timing combinations such as four and 
one, or two and three, it is necessary 
to synchronize five cycles, instead of 
six cycles on the screen. If time 
settings such as four and one, or 
two and three are examined on a 
six-cycle pattern, the position of the 
heat and cool times will not synchro- 
nize and appear to dance about, making 
it impossible to determife the exact 
timing and consistency of the heat and 
cool time intervals. With a five- or 
six-cycle pattern, it is possible to check 
all combinations from one cycle heat 
and five cycles cool to five cycles heat 
and one cycle cool. 


Calibrating Longer Time Ranges . 


| The design of most timing circuits 
is such that the lower dial settings re- 
main in calibration regardless of the 
calibration potentiometer setting. As- 
suming the lower time settings have 
been checked on both the heat and cool 
time dials and found to be in calibra- 
tion, the next step is to check the 
longer time settings. When calibrating 
the longer timing ranges, it is impor- 





Fig. 14—Scope trace showing two 
cycles heat and one cycle cool. 
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Mg. 15—Scope trace showing one 


 --€Yele heat and two cycles cool. 








« Use conduit wiring throughout. 


relationship with main power. 


switch should be connected. 


type, hot-cathode tubes. 
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Check all fuses. 
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tube. 
circuits. 


dirty contacts. 





INSTALLATION TIPS 
Electronic Resistance Welding Control 


1. Mount control in a clean, accessible location; one free from excessive vibra- 
tion and yet as near as possible to the welding machine. 


2 
3. Connect equipment to a bus having the best regulation. 
4. Ground all frames and enclosing cases. 

5. Use clean water for cooling electronic tubes. 


- If separate supply is used for control power, be sure to maintain same phase 


6 
7. Read all instructions and diagrams which accompany panel. 
8 


a Locate a weld/no-weld (or protective switch) on welding machine con- 
venient to operator: See panel wiring diagram for propergeircuit in whic 


9. Be sure to allow necessary preliminary heating on all of the larger mercury 


10. Keep a service record of each control and all tubes contained in the control. 


SERVICING TIPS 
Electronic Resistance Welding Control 


. Make "Safety First" the rule when’ working on controls with power applied. 
From the action of the control, try to confine fault to a particular circuit. 


Check tubes by inserting tubes known to be good, or by exchanging a ques- 
tionable tube with another similar tube in the control. 


Examine control for smoking or burned parts. 


Check action of all relays and interlocks: ‘Keep contacts clean. 


When taking measurements or working on control with power applied, remove 
ignitor fuses to avoid energizing welding transformer. 


Measure a-c sine-wave and d-c voltages with a reliable voltmeter. 
Examine timing and pulse-, or peak-voltage with a cathode-ray oscilloscope. 


Be sure scope has been properly modified to read d-c voltages. 
10. Avoid connecting voltmeters or scopes directly to the grid of a thyratron. 


11, When checking resistors and capacitors, be sure to isolate them from other 


12. Check movable or adjustable switches, resistors, or capacitors for worn or 











tant to set the time range dial not being 
calibrated at some low setting, such as 
one, two, or three cycles. These low 
settings which have already been 
checked are easily viewed on a five- 
or six-cycle pattern on the scope. 

If the sum of the heat and cool times 
is divisible by the number of cycles 
synchronized on the screen of the 
scope, a steady waveform of the shorter 
time will appear providing the longer 
time is in calibration. If the shorter 
time appears to dance about, the cali- 
bration of the longer time should be ad- 
justed to produce a steady state. 

If the control is set at one cycle heat 
and twenty-nine cycles cool, the sum 
of the times is equal to 30, which is 
divisible by five or six. Assuming the 
scope is adjusted for a five-cycle pat- 
tern, a steady waveform should appear 
on the scope. There may be some 
question as to -whether this is one cycle 
heat and nineteen, twenty-four, twenty- 
nine, or thirty-four cycles cool, as all 
of these settings, divisible by five, 


would give a steady waveform. A 
check can be made by switching to a 
six-cycle pattern on the scope. If a 
steady waveform is still observed, the 
timing is one cycle heat and twenty- 
nine cycles cool as the total thirty is - 
divisible by both five and six, while 
the total of the others is not. In a 
similar manner, settings such as two 
cycles heat, twenty-eight cycles cool, 
three cycles heat, twenty-seven cycles 
cool or four cycles heat, twenty-six 
cycles. cool may be checked. In cali- 
brating the ON time, the procedure is 
the same except that the OFF time is 
set at the short time and observed on 
the screen in a similar manner. 

Most electronic timing circuits are 
so constructed that if calibration is ad- 
justed at the longer time settings, all 
of the lower settings will be in calibra- 
tion. It is a good policy, however, to 
spot. check some of the shorter time 
settings to insure complete calibration. - 
Table I will be helpful in selecting 
time settings which should produce 
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THE MOTOR for MANY APPLICATIONS 


N 


ad Arrows indicate air travel over ENTIRE EXTERIOR 


of BALDOR STREAMCOOLED Mofor 


BALDOR STREAMCOOLED MOTOR 








This ALL-PURPOSE MOTOR will simplify your Designing, 
Purchasing, Production and Inventory. Check these features 
with your motor specifications: 


1 Totally enclosed — ball bearing. 


lint-proof. . 
3 Horizontal, vertical and side wall 


mounting. 7 Standard or glass insulation. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 


District Offices in Principal Cities 


4 Removable base. 
2 Drip-proof; splash-proof; grit-proof; 5 End plates interchangeable for face 


6 Standard NEMA dimensions. 


—_. 

















steady waveforms if the control ig 
calibration. ig 

The oscilloscope method of checkigg | 
the timing of a seam-welding contr | 
may seem rather lengthy and comphp | 
cated. Facility comes with practigg | 
Servicemen familiar with this meth 
prefer it to the other means of check 
timing. 








mission and attractive price, gain instant approval and accept- 


ance for BELL Voice-Paging Equipment. Approval too by 
i because of trouble-free 


installation and maintenance men 
operation and ease of servicing. BELL Voice-Paging Equip- 
ment combines the advan- 
tages of vocal paging with 
speedier plant-wide delivery 
of news, instructions and 
special messages — inter- 
spersed with production- 
speeding musical recordings, 
if desired. Carefully engi- 
neered units combine into a 


matching units added should 
needs change. 


BELL SOUND SYSTEMS, INC. 


1196 Essex Ave., “olumbus 3, 


Export Office: 4900 Euc Ave Cleveland 3 


Compact, “matched-unit” construction, ultra-clear tone trans- 


compact streamlined system _ 
to fit any need, and the © 


units may be rearranged or | 


@) ile 


» Ohio 









































TABLE I 


Typical dial setting used for 
pletely checking calibration of seam.| 
welding controls with cathode-ray 
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Need supports for cables or wiring—GQuick? 
It’s a snap when you use UNISTRUT! 


Need motor bases— Quick? Or supports 
for electrical instruments or equipment? 
You can have them, pronto, with UNISTRUT! 


steel member and (8) peg: 
a the turned-in edges © 


sired position: 


of (A) slotted i aa 
is : 
ts with teeth whic’ ngoit at 


YNISTRUT consis? . 
hold attachments i 


held nut attachmen 
low-square section an 


UNISTRUT makes the frames and supports you need! 
To Order! Quick! No holes to drill. No riveting. No 
welding. UNISTRUT is 100% adjustable, 100% reusable. 


Just three quick steps! (1) Cut ~ mupports--Quick? UNISTRUT is the answer! 
UNISTRUT to desired length Og og 

with a hacksaw. (2) Locate = Get Free Booklet 
attachments at desired points. ™ : 

(3) Bolt securely with a turn of 

the wrench. UNISTRUT is made 

in several sizes and gauges. Let = if] 

UNISTRUT help convert your ae f sa oes Ged open pecans 
plant for peace-time produc- Z : : eg ee 
tion — fast. 


can woano—-: 


12% 


wSiZep 
y M 
> 
7 
¢ 


WT PRODUCTS CO. 


1013 W. Washington Blvd. ¢ Chicago 7, lll. 


o 
‘ne st* 
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save vou smco ne PLOATED DRIVE? 





Simple, compact arr nt of 
ILG direct 


sFelal-iaicte, 


wheel unit with “Floated Driv 


effective, low-cost sound isolation! 


Extremely quiet operation is yours with ILG 
patented “floated drive”! This tried and 
proved ILG development eliminates metal-to- 
metal contact, isolates sound and vibration at 
point of origin, prevents noise amplification 
by fan housing. Four point vertical floating 
of the weight takes advantage of all three 
loading factors—compression, tension and 
shear—proyiding utmost dampening effect. 
Motor and wheel are isolated as.a single unit. 


Unbalanced cushioning is impossible. Cost is 


sv 


3°" 


| 
Motor and Wheel “ride in rubber’’ for 


~ 





low—installation is quick and simple—results 
are highly satisfactory. Can be mounted at 
any time on Centrifugal Fans. Write us or 
call nearby Branch Office (consult classified 
directory) for complete information. 


VITALIZED VENTILATION 


AND AIR CONDITIONING 
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SUB-DIVIDED RANGE CIRCUITS 


“Rule 2174 of the Code re- 
© quires that ranges rated at 
over 16 kw., shall have sub-divided 
circuits which shall be protected at not 
over 50 amperes. Where are these 
protective devices to be installed, in 
the range, or are the circuits to be 
divided before entering the range?”— 
T.R. 


e to sub-divide the circuits in 
the range and to have the protective 
devices in or on the range itself. 

Also these circuits must be divided 
by the manufacturer before the range 
leaves the factory as otherwise the 
Laboratories could not ‘list the appli- 
ances as meeting the requirements of 
the Code. Of course any alteration to 

. an approved appliance after leaving the 
factory, may upset its approval.— 
F.N.M.S. 





“We recently purchased several 
* coils of No. 10 to No. 6 wire 
insulated with a type SNW insulation 
and were told that this wire could be 
buried directly in the earth. Upon com- 
paring this wire with SNW wire 
manufactured by other companies, we 
noted that the insulation was half again 
as thick. Will the use of this be per- 
mitted by the Code?”—H.H. 





A The use of underground wir- 
@ ing controlled by the National 
Electrical Code is limited to services to 
buildings. Section 2311 states that 
ound service conductors must 
protected against mechanical injury 
by being installed in duct, conduit or 
in the form of a cable especially ap- 
Proved. Service conductors approved 
Use underground without requiring 










‘are known as type USE conduct- 
‘ors, ‘Type SNW or TW conductors 
ate approved for use underground but 

y when installed within a raceway. 





I: 
| 
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The only practical method is’ 


the protection afforded by a conduit or - 


Answered b 


F. N. M. SQUIRES 


Chief ‘Inspecto 
New York Board of [= “Underwriters 


New York, 


SURFACE RACEWAYS 
“Does the Code limit or re- 


Q. Strict. the use of surface race- 
ways, or metal moulding for surface 
installations in existing buildings such 
as office buildings or department 
stores? 

“We believe that metal moulding ts 
used extensively in the United States 
for surface installations. Is this cor- 
rect?” —J.A.W. 


The Code does place some re- 
e  strictions on the use of surface 
raceways. For instance, rigid conduit 
has some. restrictions, according to 
occupancies, in Section 3462 and as 
to use in wet locations in section 3464; 
electric metallic tubing has certain re- 
strictions in 3482; likewise there are 
certain restrictions on flexible metal 
conduit in section 3502. Surface metal 
raceways as mentioned in Article 352, 
wireways, as covered in Article 362, 
busways in section 364 and auxiliary 
gutters in Article 374 all have re- 
strictions placed about their use. All 
of these above devices may be used as 
surface raceways. 

Metal moulding is used quite exten- 
sively in the United States for surface 
raceways. It is particularly well 
adapted for usé in finished buildings 
and especially in offices and stores. 
The restrictions on its installation and 
use are not severe. The most important 
ones where it is used in offices and 
stores are that it be used only in dry 
locations, where not subject to severe 
mechanical injury, for voltage of mo- 
tors 300 volts unless a heavy gauge 
metal is used, where wires not larger 
than No. 6 are used, and where not 
more than ten wires are involved. It 
may be run through dry walls, if in 
unbroken lengths.—F.N.M.S. 


EXTENDING LEADS ON SOCKETS 


Q. ment of weatherproof sockets 
wired with three inch leads. Will it 
be permissible to extend these leads 
with solid No. 14 wire as they are not 


“We recently received a ship- 





and GLENN ROWELL 
eK ue inspection Bu 
yea seomage inn. — 


/QUESTIONS ON THE CODE 





long enough to-attach to the. circuit. — 
conductors run on each side of the floor 
joists in the average cattle barn?’— 
L.C.M. 


A The conductor’ between the 
e support and the socket must be’ 
of the stranded type. This require- 
ment may be found under Section: 
4106-a of the National Electrical Code, — 
which reads as follows: “Pendent 
lampholders with permanently attached 
leads, if used in other than festoon wir-_- 
ing, shall be’ hung from separate 
stranded rubber covered conductors 
which are soldered directly to the cir- 
cuit conductors but supported inde- 
pendently thereof. Such pendent con- 
ductors shall not be smaller than No. 
14 for.mogul or medium base lamp- 
holders.” Therefore, if the present 
three inch leads are too short, it will 
be necessary to extend them with No. 
14 stranded conductors.—G.R. 


GROUNDED CONDUCTORS 
“Our town ts supplied by a 


Q. municipally owned generating 
plant, and the distribution system does 
not in all instances contain an identified 
neutral. In sonve of the older parts of 
town no attempt has as yet been made 
to revamp the transformer connections 
and provide an identified grounded con- 
ductor with the secondary distribution. 
Should I ground one of these con-— 
ductors at the service or should all 
service entrance conductors be fused | 
and -treated as ungrounded conduc- 
tors?” —E.P, j 


A It seems that some definite 
e attempt should be made to force 
the municipal authorities having juris- 
diction over the generating plant and 
the distribution system to correct ‘the 
present condition. All secondaries 
furnishing lighting service should be 
grounded as soon as possible. The 
National Electrical Code under Section 
2514 states that secondary alternating 
current systems supplying interior wir- 
ing, and interior alternating current 
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When heat bakes out the insulation on your wiring, 
power fails and motors stop running. These failures 
can be serious. Particularly if they occur when plant 
operations are at peak load. Don’t risk power failures 
with ordinary cables. Rely on a cable that meets the 
torrid test. Use Deltabeston. It’s designed to resist 
intense heat. . . just the cable you need for power, 
lighting and control circuits in torrid zones. 


The Deltabeston Power Cable illustrated here is a 
three-conductor Type AVA recommended for instal- 
lations in conduit or exposed wiring. It is only one 
of more than a hundred different wires.and cables in 
the Deltabeston line. There’s a Deltabeston Cable for 
every installation where heat, flame, moisture, oil, 
grease and corrosive vapors are a problem. 


Deltabeston Power Cable Types AVA or AVL are 
ideal for wiring in power plants, boiler rooms, steel 
mills and in other installations where constant high 
temperatures prevail. It is insulated with felted asbes- 
tos, varnished cambric insert and asbestos braid or 
lead sheath over-all, 


Here’s the answer to your wiring 
problems. You can obtain a copy by 
writing to Section Y752-8, Appli- 
ance and Merchandise Departinent, 
‘ Bridgeport, Connecticut. Deltabeston 
Wires and Cables are distributed 
nationally by Graybar Electric Com- 
pany, G-E. Supply Corp., and other 
G-E Merchandise Distributors. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs: 
“The G-E All Girl Orchestra” Sunday 10 
P.M. EWT, NBC. “The World Today” news 
every weekday 6:45 P.M. EWT, CBS. 


GENERAL @ ELECTRIC 


























wiring systems, shall be grounded 
they can be so grounded that the may 
mum voltage to ground does not exeg 
150 volts. If some of the transform 
supplying secondary systems in y 
town are not grounded and the seg 
daries do not contain an identified ¢ 
ductor, compliance with the Code 
the part of a person wiring the oj 
nary dwelling may. result in t 
former burnouts.—G.R. 


diy 


sii ae ee nr ee 


CONTROL AND POWER WIRES ” 
IN SAME CONDUIT 3 


QO “Is it permissible to 
© three conductor the 
cable or a signal cable of two condi 
ors that is part of the secondary cis 
cuit of a 110 volt/24 volt a-c bell trang | 
former in the same conduit as the Ii) 
volt a-c line that serves the oil burner 
controls and motor? a 

“We run into this in domestic @ 
burner installation work. Sec. 321% 
the Code seems to prohibit this’ | 
F.J.M. 


A The Code requires that com 
e ductors of different systems= | 
that is those having different sources” 
of current—when occupying the sai 
raceway, shall have insulation on 1% 
of the wires suitable for the highest 
voltage used in the raceway. oe 
fore if the thermostat or signal wi 
are in the same circuit with the IM 
volt wires, they shall be insulated for 
the 110 volts. This means that they 
must have insulation for at, least 30) 
volts and probably have 600 volt im 

lation. There is no approved “theft 
ostat” cable-—F.N.M.S. 


Seen org eee 


DEMAND FACTOR ON 
MOTOR INSTALLATION 


QO “I have the installation ‘of 
© several motors for a pumping 
system, but the system is such that al 
of the motors and pumps cannot be 
used at the same time. The most @ 
any one time would be one-half of the 
total installed. In figuring the feeder 
supplying all of the motors must I 
provide sufficient carrying capacity for 
all of the motors or may I figure only 
for those which will be running at any 
one time?”—H. S. ny 


A Section 4316 of the Code per 
e mits the use of a demand a@ 
tor where the authority having jute 
diction can be convinted that all @ 
the motors are not operating at | 


















time. Each such case should” 
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Alzak-finished aluminum:reflectors, naturally, get 
the job for final inspection of Alcoa aluminum reflector sheet before it goes to 
the reflector .manufacturer. . 

Maximum efficiency, long life and low maintenance cost are the advantages 
of Alzak-finished lighting reflectors. Year after year they retain their high 
reflectivity. The glasslike, hard oxide coating _ernepe ageindt chipping and makes 
the surface easy to keep clean. 

Alzak reflectors can be finished for indoor and outdoor work, for spot illumina-. 
tion and diffuse. Your reflector manufacturer can furnish you with the type of 


Alzak finish for any special lighting job. 


ALUMINUM COMPANY OF AMERICA,.1946 Gulf Building, = 19, Penna. 
* Registered trademark 


p\ Koyo) auMinum © 
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— BOER LORELEI 











































@ Long-life durability is a big ad- 
vantage of PORCELAIN Protected 
Wiring! Ic outperforms other wiring 
systems because the material used in 
this modern -method of knob-and- 
tube wiring is not subject to deteri- 
oration by rust, corrosion, confining 

















WIRE WITH 


PORCELAIN 








of heat, trapping'of water, and similar 
hazards of age and weather. The non- 
metallic way is the time-proven way 
for safe, economical, durable wiring. 
Ask your friendly Electric Inspector 
about the safety features of knob-and- 
tube wiring. Write for wiring manual. 















RODUCTS, Inc. 
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| .workman’s tool is all that is neces 























handled separately by special perm 
sion in writing. One rather sure an 
safe way is the use of select 
switches by which only a certg 
limited number of motors may’ be 4 
at once. In the case, as mentig 
above, only one-half of the motors. 
to be used at once, the most sim 
form of selector switches to use wot 
be the double throw switches, 
F.N.M.S. _ 


‘ 


FARM WIRING 4 


QO Several years ago we wif 
* number of farms connecte 
an REA line. All materials used @ 
of the approved type and to our kno 
edge at that time were suitable for 
on farms. For the past year or $o 
have received one complaint after: 
other from the owners of these f@ 
because of the way the switch cabim 
are rusting. It has now reached’ 
stage where we feel obligated to 
_ place these switches at our expensé 
order to gain the goodwill of the fan 
ers. Why did the Code ever pe 
such unsuitable equipment to be ws 
on farms? Are there switches avaik 
able today which will not become.rugy,. 
within a couple of years? —A.K. 


e be very proud of the wifi 
materials made available for the 
ing of farm buildings in those 
of this country where winter ns 
cold weather. We tried to wire these 
farms with materials designed for ur 
ban wiring in spite of the ience 
previously gained in packing houses 
In Minnesota an attempt was made to 
prohibit the use of any cabinet i 
buildings housing livestock that was 
not protected against corrosion by 4 
corrosion resisting plated finish. Mant- 
facturers of switches and local cot 
tractors together with farm organiz- 
tions brought so much pressure f 
bear that this provision of the State 
Wiring. Regulations could not be 
forced. The National Electrical Code 
was not at fault as the 1940 edition 
under Section 3717 definitely prohib 
ited the use of enameled boxes or 
nets within a severely corrosive a& 
mosphere, and in the fine print note be 
low this section stables were included 
among the occupancies likely to co® 
tain a corrosive atmosphere. Perso 
ally I do not believe that metal ph: 
is the proper answer as the scratc 


Ay... The slectrical industry cannot 












to permit corrosion to ruin the” 
type of device, but it is the only mé 
now in use which will assure a no! 















useful. life provided the protet 
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Unsurpassed for 


NATIONAL ELECTRIC 
SHERARDUCT 


®1S MORE HIGHLY RESISTANT TO 
MOISTURE AND CORROSIVES. 


®BENDS MORE READILY: 


® FABRICATES INTO THE JOB 
EASIER. 


®"LASTS AS LONG AS THE JOB.” 


Giistenn 
Mzinc-steet avrovs 
. PURE ZINC 
Hi stiera-so.ution 


Cross-section of Sherarduct 
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| Satisfactory Service 


NE Sherarduct (rigid steel electrical conduit) 
is easily installed and gives excellent per- 
formance on the job. These qualities are 
inherent in the conduit since it is subjected 
to two important processes. First the metal is 
“Spellerized’’ to produce a pipe which works 
more smoothly, bends easier and threads 
cleaner. 

The conduit is then “Sherardized’”’—a pro- 
cess pioneered by National Electric over thirty 
years ago. Through “Sherardizing” zinc dust 
is driven into the pipe and applied to the 
surface under heat. Even deposit of the zinc 
gives a uniformly smooth surface, over which 
is applied Shera-solution which impregnates 
the zinc. Sherarduct is unsurpassed in its 
protection against rust and corrosion. 


The craftsmanship in this conduit is illustrated by the 
coupling. The tapered threads provide strong, close 
union which keeps out corrosion. For complete in- 
formation write for our 350 Page Engineering Data 
Book—free. 














€ Aerovox is still the pioneer—with 
a simple and profitable solution of 
the wartime servicing problem. You 
can now service those wornout 
motor-starting capacitors and keep 
old refrigerators running with 
Aerovox universal replacements. 


Only 28 universal numbers—22 for 
110-volt. 6 for 220-volt—take care of 
upwards of 90% of all motor-start- 
ing replacements. Handy Aerovox 
conversion chart indicates proper 
universal type for any previously 
available type. Minimum: stock; 
maximum service. a ee 
Ask Your. vax 
Jobber .:. © 
® Ask for Aercvox. motor-starting 
replacements. Ask to see he Ae 5 aie 
version chari. Or write us. direct. 

EROVOX 

A 


ada AEROV CANADA LTD., HAMILTON, ON 


Export: 13 £. 4051. New Yoru 16,N.Y - Cable: ‘ARLAB 








coating is not injured. Experience has 


indicated that one sure method of get= 


ting around the corrosive conditions 
is to mount these switch cabinets out- 
doors on the building wall adjacent to 
the doorways, then by using rain-tight 
enclosures or by providing a weather 
shelter for ordinary cabinets even the 
enameled cabinets seem to resist cor- 
rosion fairly well—G.R. 


» fied persons, fuses and thermal ¢ 
‘outs must have independent discon 
necting means. so that they could” : 


DISCONNECTING SWITCH 
FOR RANGE CIRCUIT 
I have just completed rewiring 


Q. a rather large home occupied 
by one family. The total connected 
load was sufficient to require a 200 am- 
pere service switch. Now the inspector 
wants a special 60 ampere rated switch 
mounted alongside the service switch to 
act as a disconnect switch for the range 
circuit. Is it not true that the Code 
accepts a service switch as a discon- 
nect for a range?—H.G.L. 


Yes, in a single family dwell- 
e ing the National Electrical 
Code under Section 4241-e does permit 
the use of the service switch as the dis- 
connecting switch of an appliance rated 
over 1650 watts. It would seem that 
this might be rather inconvenient even 
though permitted by the Code.—G.R. 


INTERLOCKED SWITCH 


Q “Does Section 2440 of the 
© 1940 Code mean that only 
type A switches may be used as motor 
disconnect switches or can a fused 
horsepower rated switch be used even 








































if there is no ) interlock on door. i 


W.J.W. - 


The 8, does not me 

e “Type ‘A” switches, nor 
Section 2440 mean that™ only” 
enclosed switch with an interlock 
the door can be used on oe | 
over 150 -volts to ground. » 
intent of the rule is that on circu 
of over 150 volts to ground and w 
they are accessible to other than aia 


Tae 
SAR Dh, ll a Rt og Se Fale 


disconnected from” their source | 
supply before being touched. H 
ever, if the person who wants 
change a fuse did not choose to 
connect it before touching it,” 
matter would be his own resp¢ 
bility. At least. provisions. would 
made for him to do so.—F.N.M§ 





FIXTURES FOR 
HAZARDOUS AREAS 
Are there any lighting fish 


Q. approved for use in an 
lene generator house? 


At the time this is being W 

e ten, there are no app wed 
lighting .fixtures suitable for use ii 
Class I-Group A location; howe 
all probability such a fixture will som 
be available as. several manufactuter 
are now at work on the dcvsloniaa ent | 
such equipment. Until such time a 
proved fixtures are available, it m 
be advisable to light an acetylenege- 
erator building by means of rain-tight 
equipment mounted outside the builé 
ing with light directed through wit 
dows and/or skylights.—G.R. 


eee 









McGurn, vice-president of 


Kansas City E.M.E. notables at recent meeting were (L to R) T. F. 
the Electrical Maintenance Engineers 0] 
Greater Kansas City (Mo.) and chief electrician, Board of Public Utili- 
ties, Kansas City, Kansas; T. B. Fitzmorris, E.M.E. president and 

electrician, General Mills, Inc., Kansas City, Mo.; W. M. Hand, 


CAE. Coy 


(retired); H. H. Kuhn, president, Electric Association of KC ; 

vice-president, Kansas City Power & Light Co.; Ray Green (guest 

speaker ) Fostoria Pressed Steel Corp., Fostoria, Ill.; M. J. Cleary, Fos ' 

toria Industrial Service, St. Louis. A record crowd of 250 members 

guests assembled ito hear Ray Green discuss infra-red applications in 
wartime and peacetime production. 


Electrical Contracting, July Elect 





Could this be the 


ANSWER 


for any of your 
customers? 


to carry feed wires. Wakefield’s adjustable hang- 
ers facilitate installation; make «small. ceiling ir- 


Paper work volume increasing but errors in- 





creasing, too! Management question—how can 
work be handled with fewer errors? 


Indicated Solution: 
Better lighting . . . but... 


Limitations: 
Rewiring difficult or impossible because of 
_ feinforced concrete ceilings. Outlets inade- 
" quate in number. Heavy beams that complicate 
' Structural changes. 


‘How It Was Solved: 

“Wakefield was asked to make recommenda- 
tions for better lighting. You see the result 
above. Continuous rows of GRENADIERS 
(PG2488) provide more light on work and 
better light throughout the office. (Properly 
lighted walls and ceilings, plus light on work, 
mean greater eye comfort, less eyestrain.) 
GRENADIERS make it easy for éxisting out- 
lets to handle the job without a “forest of re- 
wiring” because they. provide their own wireway 
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regularities no problem. Result; six months later 
an average of 35 footcandles on desktops. 


Perhaps there’s a suggestion in this for you and 
your customers. Wakefield will be glad to work 
with you on lighting for office or drafting room. 
The F. W. Wakefield Brass Co.,. Vermilion, O. 


ALSO THE ADMIRAL 








Cin— Even with a heavy glove, 


your hand takes a beating when gripping a 
hard star drill. Try wrapping the drill handle 
with U.S. Security Friction Tape, and you 
won't sting your hand. Safe, sure, long- 
lasting Security Tape can give you lots of 
help on countless jobs in factory and home. 


Play Sofe —Use Security 
Listen to “Science Looks Forward” —new series of talks by the 
great scientists of America—on the Philbarmonic-Symphony 
Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenve + Rockefeller Center * New York 20, N.Y. 
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CONSTRUCTION CONTROLS 
RELAXED BY WPB 


The first step in relaxation of control 
over Construction activities, effected by 
Order L-41 as amended, was announced 
fecently by the War Production Board. 








* Chief changes made by the amended 
is order are the raising of the annual dollar 
4 yalue limits on various types of con- 


truction that may be undertaken without 
*WPB authorization, and expansion of 
other exemptions from the provisions of 
the order. These exemptions permit cer- 
‘fain types of construction jobs without 
WPB authorization and without regard 
a to the annual cost limits. One of the 
4 host important of the new exemptions 
is preliminary earth-moving operations 
ifno lumber or other construction mate- 
‘fials except drainage pipe are required. 
' In a'statement explaining why controls 
‘On Construction cannot be lifted com- 
sat at the present time, John L. 
Haynes, director of WPB’s Construction 
Bureau, said: 
"The construction industry is one of 
‘the largest potential users of resources 
andone of the largest potential employers 
manpower. It is therefore a key indus- 
tty in the partial reconversion made pos- 
fible by V-E Day, and as such it should 
Operate under as much freedom as possible. 
Uniortunately, lumber and many other 
instruction materials are expected to 
femain in short supply for some time, 
id. manpower is not yet available in 
any areas. These factors, and the 
Mcessity of maintaining war production, 
ke it impossible to remove all con- 
tion controls now. 
ontrols will be relaxed just as soon 
Sources become available, but relaxa- 
all have to be gradual. Some geu- 
mtrols over construction must be 
med to assure completion of essen- 
fojects and to prevent the drain of 
ss from war production and essen- 
truction to less essential projects. 


struction order L-41 formerly 
construction without specific 
orization, except for jobs fall- 
m very small annual cost limits. 
ons for permission to under- 
construction above these limits 


a eS ee 






























were clearly required for the 
bn of the war or for war-support- 







er the new version of Order L-41, 
Nsued May 29, 1945), small industrial 
,Sommercial structures and certain 
types of projects important to the 
economy may be undertaken with- 

Out specific WPB authorization. Major 
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general denied except where 


| IN THE NEWS 


construction projects for which WPB 
authorization is required must still be 
justified as essential to war production, 
or to public health and safety and criti- 
cal civilian needs. In addition, some 
reconversion projects that will contribute 
to employment when full-scale reconver- 
sion is possible will be authorized. 

“The amended order provides for the 
resumption of the safest maximum 
volume of construction consistent with 
availability of construction materials, 
particularly lumber, and of manpower, 
both for construction and for industries 
producing materials and components for 
construction.” 

Chief provisions of the amended order 
are: , ; 

Construction work on certain types of 
buildings is permitted without WPB 
authorization if, thé total cost of work 
on a unit in one year is not greater than 
amounts specified, Categories are some- 
what different from those ‘formerly estab- 
lished and cost ceilings haye been raised 








to approximately five times the former 
amounts. Types of buildings and cost 
limits follow: 

(1) One-family house, including. a 
farmhouse, $1,000; two-family house, 
$2,000; three-family house, $3,000; four- 
family house, $4,000; and five-family 
house, $5,000. These limits apply to 
repair and maintenance work as well as 
to alterations and new construction. Cost 
limit for a house up to and including a 


-five-family house was formerly $200. 


(2) Farm construction, exclusive of 
farmhouses, $1,000. Formerly the $1,000 
limit-4ncluded the farmhouses, for -which 
not more than $200 could be spent. 

(3) An irrigation or -drainage system 
serving more than.one farm, $1,000. This 
exemption is the same as in. the. former 
order. : 

(4) A hotel, apartment building or 
other residence for six or more families, 
$5,000. The cost limit was formerly 
$1,000. 

(5) An office, bank, store, laundry, 











fy. e = 
"| don't think it's necessary to carry along the Bullwinkle Library of Practical 
Electricity every day, Miss Potts!" 
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¥%,” CONDUIT 

IN LEFT AND 

OUT OF RIGHT 
SIDE. 


BRACKET 
FOR WALL 
MOUNTING 


“DAVIS” DRY TYPE 
3 KVA, 3 PHASE, 60 CY 
2 20-115 





ire Hazards Eliminated 

® Installation Costs Low 
© Light Weight Easily Handled 
e Vaults not Required 


® May be Located Adjacent to 
the Load Center, Permitting 


Short Cable Runs. . 
“DAVIS” DRY TYPE, 25 KVA 550-110/220 FOR 
WALL MOUNTING, WITH CONDUIT NIPPLE CON- 

NECTIONS IN COVER 


DAVIS DRY TYPE TRANSFORMERS 


READY FOR SHIPMENT -_ ALL — 





DAVIS 


DAVIS 
TRANSFORMER CoO. 
TRANSFORNE Phone 177. CONCORD, N. 1 





and 


STOCKWELL TRANSFORMER CORP. 


CONCORD. N. H,—Phone 177 AKRON. OHIO-—Phone Jefferson 4179 


Manufacturers of Oil Cooled, Dry Type, Power and Distribution Transformers 
Also All Types of Specialty Transformers Regardless of Size 
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garage, restaurant, theatre, warehouse o 
other retail or wholesale service. estab. 
lishment, including a frozen-food locker | 
plant, $5,000. This category formerly 
had a cost limit of $200. Warehonges 
were in separate category with a $1M 
limit, and $200 was the limit for a frozen. 
food locker plant. 

The amount of maintenance and r 
work that may be done on buildings i 
categories (4) and (5) is limited. 
merly there was no such limitation. 7) 

(6) A church, hospital, school, collg q 
United Service Organizations club, pi 
lic playground for children, a publ 
owned building or group of buildings 
for public purposes, an orphanage or 
building used exclusively for char 
purposes, a military exchange of 
Army or Navy reservation, a 
storm sewer, dam, levee, a jetty ome 
taining wall needed for shore protects 
$10,000. Three former categories wif 
$1,000 limits have been combined in 
group, and some new types of consti 
tion have been added. &, 

(7) A factory, plant or other ine 
trial plant including logging and lumber 
camps, a bridge, over or under-pas, 
tunnel, dock, pier, commercial airport 
bus terminal, truck terminal operated by 
a common or contract carrier; a railroad 
or street railway building or grow i 
of buildings, a research laboratory or 4 
pilot ‘plant, $25,000. Formerly, the cos 
limit for a bridge, over or under-pass, 
tunnel, dock, pier, airport, bus or trutk 
terminal, railroad or street railway. build- 
ings, was $1,000. The limit for a factory 
or plant was $5,000, except that ‘if the 
product manufactured was in Schedule A 















| 








of the former order, the limit was $200. An . 

Schedule A does not appear in tk | 
amended order. Formerly, construction ban! 
jobs in plants manufacturing products pose 


listed in Schedule A could be undertaken r 
without WPB authorization only withit ay 
an annual cost limit of $200. latio; 
(8) Any other kind of unit, $100 prem 
Cost limit for this category was fo 







$200. Th 

Twenty-three special kinds of consti 
tion may be undertaken without moto 
cond 


permission. regardless of annual cot 
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Victor H. Tousley, IAEI 
talks’ to W. L. Gaffney, T 


Utah Chapter IAEI meeting: — 
Electrical Contracting, wl I ei | 
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Every Good Feature 
You Could Ask! 


Copperspun Rotor— The oz/y rotor centrifugally 
cast-in one piece—and of copper. 


An innovation of the Fair- 
banks-Morse general-pur- 
pose motor is the recessed 
conduit box for neat instal- 
lations where space is at a 
premium. 


Protected Frame — Excludes dripping liquids and 
falling particles. 


Cross-flow Ventilation — Another exclusive fea- 


ay < ture. Air moves in both directions, providing 
The leads can be brought in between the feet of the — niform cooling—no hot spots. 


motor through a tapped hole in the motor frame, and the 
conduit box cover mounted. flush with the frame. Neat 3 
installations are simple because of this feature. A con- Adaptability—Frame gives protection in any 


Yentional conduit box is provided, and may be used if | ™ounting position because the vented bearing 
desired brackets can be turned to four positions 90° apart. 


wis Reversible frame permits locating conduit box on 
_ The recessed conduit box is another of many features _ either side. 

which make this the motor best suited to your use. TO, .. .Rélenced Ghesactediatesiaihy 40° Cclmieon with 
‘4ppreciate it fully, see a demonstration. Write Fairbanks, _ high efficiency and power factor, and excellent 


/ Morse & Co., Fairbanks-Morse Building, Chicago 5, Ill. _ starting and accelerating torques. 
ee ; 
1 te BUY WAR BONDS TO BACK THE FRONT 


€ : | 
A ‘th 
irbanks-Morse 42227" 





Ball Bearings — Sealed in and protected. 
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wy ihe Greer. 


we'll soon-be ready to GO — 
with over 60 of the fastest— 








selling numbers from the big 





Faries prewar line. 





When the restrictions are fully relaxed 
and material is available, we're ready to. 
start immediate production.on 60 “best 
sellers”, in accordance with a carefully- 
worked-out reconversion plan. These 
top-quality lamps and fixtures will be 
available to distributors and dealers for 
the period ‘till V-J day. 


Pioneers in 


gh EQUIPMENT 
Since 1880 


ries 


Yes, We've heen. 
at WAR.. 


Since Pearl Harbor, our only customers 
have been the U.S. Army and Navy... 

and our Allies. Faries war products 
have been wide in range . . . more than 
“200 completely’ assembled items and 
component parts. To meét the exacting 
requirements of the Military, new ma- 
‘chines have been employed, new pro- 
re —- mastered. 


but now thatthe © 


=> 


— 
Ya | ; 
“zz F 
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Write for 





these 60-odd “best selling” numbers. 


New Flyer Catalog 


- « just off the press, illustrating 
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limits. These exemptions are, in general, 
the same as formerly appeared in th 
order, its Schedule B and interpretation 
and directions. 

The most important liberalization | is 
grading, ditch-digging or similar earth. 
moving operations, if no lumber or othe 
building materials except drainage pip 
are permanently installed. Formerly 


earth-moving operations were permitted 


only when no building materials 

clay tile and non-reinforced concrete pip 
were used, and when the operations coulf 
be completed without the use of othe 
materials. Such work may now be under. 


taken in preparation of future constru. # 


tion. The exemption will permit initiatin 
of work on highways, airports and other 
types of construction, WPB officials 
pointed out. They emphasized, however, 
that the new exemption does not men 
that WPB will necessarily approve con- 
struction in the future or grant priorities 
assistance, even if the applicant has dom 
a large amount of preliminary work 
under the exemption. 

Other fmportant changes in exemptions 
aréz 
The exemption for maintenance afl 
repair work has been changed to limit th 
amount.of work on (1) hotels, apartment 
buildings and othzr’ residentes: for. six or 


“more families, and (2) offices, banks, 


stores, and other retail or wholesale sery- 
ice establishments, that may be done with 
out authorization. In any year, the 


“) amount spent.on repairs on such structures 


may not exceed 20 cents for each square 
foot of gross floor area. In addition, the 
owner may use up part or all of his $5,00 
exemption for repairs, but the allowance 
for-new construction must be reduced a 
cordingly. Repair and maintenance work 
costing above the permitted amount te 
quires WPB authorization. 

The exemption for the installation of 
equipment (formerly Direction 2) lu 
been broadened to permit installation or 
erection of equipment outside buildings 
However, installation of service equip 
ment is permitted only when the equip 
ment was, obtained on a specific applica 
tion, such as WPB-541. 

Limitations on minor capital additions 
have been relaxed to permit’ industries 
manufacturing products formerly. listed 
on Schedule A and all organizations cov 
ered by CMP Regulation 5A to take at 
vantage of the exemption on minor ca 
additions. Formerly these industries aid 
organizations were excluded from th 
exemption. 

Some of the former directions and it 
terpretations have been supers 
provisions of the order and others havt 
been revoked. The following are still i 
effect: 4 

Direction 3: Blanket Permissin 
Miscellaneous . Construction 
May 29, 1945, with no + 
changes.) 

Direction 5: Construction Projects 
Starting Civilian Production He 
titled “Construction Projects for 
conversion”) ; 

Interpretation 2: Motion Picture Sets; 

Interpretation 9: Installation of 
ment and Fixtures; 
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The Pace of Victory 
Permits Only A 
Congratulatory Handshake! 


American Industry well merits a decoration for its brilliant record in 
the Mighty 7th! But, as our newly decorated Pacific heroes quickly return to combat, so in- 
dustrial leaders aren’t resting on their laurels. Back into Bond action—they are now 


busy consolidating recent Payroll Savings Plan gains! 


First, many executives are now patriotically working to retain 
the substantial number of new names recently enrolled during the 7th War Loan. 
By selective resolicitation, they are urging all new subscribers to maintain Bond 
buying allotments. : 

aa Sevond, many are also employing selective resolicitation to 
, urge eveby worker who increased his or.her subscription in the.7th to continue 


on this wise, saving-more-for-the-future basis. 


Help to curb inflationary pressures and harvest ~peacetime prosperity by holding the number 
of Payroll Savings Plan gubecribers—and amounts of individual sHsp Honeys the mark 


WES. 


‘eet i in the Mighty ‘7th! 7 Bis. : ‘4a 


The Treasury Department acknowledges with appreciation the publication of this message by 


Electrical Contracting 


Kk This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council * 
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JUST THE TICKET” 


for Your Immediate Needs 
and Re-Conversion Work 





Low-Cost BLACKHAWK 
Pipe Bender 
has EVERYTHING! 


‘@ COMPACT 
@ PORTABLE 
@ ONE-MAN OPERATION 
@ ON-THE-JOB ACTION 


@ BENDS PIPE AND 
RIGID CONDUIT 
FROM 1” TO 4” 


You bet! — and Blackhawk Hy- 
draulic Pipe Benders operate at 
any angle — avoid kinking, save 
need for heating or cutting and 
threading and use of elbows and 
couplings, Compact 10 or 20-ton 
ram and big range of attach- 
ments also handle many other 
bend, straighten, press, push, 
pull, spread and clamp jobs. 









Right — Easy to 
operate even on lad- 
der. Below — Rolls 
right to the job. 





MAIL COUPON TODAY 





BLACKHAWK MFG. COMPANY 
Dept. P 2075, Milwaukee, Wis. 


Hf Send full information about 
your Pipe Benders. 


A Name 
j  Compacy 
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Interpretation 11: Installation of Ma- 
chinery and Equipment under subpara- 
graph (e) (20) of L-41 (formerly Direc- 
tion 2); 

Interpretations 9 and 11 were amended 
May 29, 1945, with only slight modifica- 
tions, 

Order L-41-d, which provided exemp- 
tions for maintenance and repair of as- 
bestos siding and roofing, was revoked. 
The increased allowances for residential 
construction and repairs now in L-4l 
make this order unnecessary, WPB said. 


DIRECTION 5 TO L-41 
AMENDED 


Slightly more leeway in approving ap- 
plications for construction projects needed 
for starting or resuming civilian produc- 
tion or services was announced today by 
the War Production Board. Broadening 
of the criteria to be met for WPB author- 
ization of such construction is designed to 
further reconversion to the extent that 
such construction can be undertaken with- 
out interference with war production or 
with more essential war-supporting activi- 
ties, WPB said. 

Direction 5 to the construction order 
L-41, as amended on June 11, sets up three 
categories of construction projects with 
criteria that must be satisfied within each 
category before authorization is granted. 
Applications are still filed on Form WPB- 
617 and, in general, AA-3 preference rat- 
ings are assigned to approved projects. 

This amendment also provides for au- 
thorization without priorities assistance of 
projects that do not completely meet the 
stated criteria, or projects for which ma- 
terials and equipment are on hand or are 
available without priorities. However, 
such projects will not be approved unless 





they can be completed without supple 
mentary requests for priority assistance 
on bottleneck items, WPB emphasized 

Direction 5 formerly covered bottleneck 
construction jobs required for Starting or 
resuming civilian production. The thre 
categories established in the amended q. 
rection are: 

(1) Additions to or alterations of e. 
isting facilities to make civilian products, 
representing slight modifications of th 
type formerly covered by Direction §, 

(2) Facilities for production of bottle. 
neck materials or components used in other 
industries. 

(3) Facilities for needed civilian pro. 
duction or services, representing a slight 
expansion of types formerly approved by 
WPB, and now specifically itemized jn 
Direction 5. 

Order L-41 was also amended today to 
make minor clarifying changes. 

WPB authorization of construction jobs 
covered by Direction 5 must satisfy the 
following criteria: 

For additions to or alteration of exist- 
ing facilities to make civilian products: 

(1) Postponement of construction 
would result in unduly delaying the begin. 
ning or resuming of production, and 

(2) The construction is a relatively 
minor expansion of the applicants’ facili- 
ties that are to be used in the production 
for which the expansion is requested, and 

(3) The construction is no more than 
is needed for production at the minimum 
economic rate, and 

(4) The construction is not for replace- 
ment or improvements of existing facili- 
ties that are adequate though less efficient 

For facilities for production of bottle 
neck materials or components: 

(1) Postponement of. construction 
would result in unduly delaying produc 
tion of the materials or components when 
they are needed for other manufacturing 
operations, and 

(2) Lack of the materials or compo 

















NISA officers elected at the meeting of the new Board of Directors 

recently held in Chicago are: (L to R) executive-secretary—Fred B. 

Wipperman, St. Louis, Mo.; treasurer—Selden F. High, Cincinnati, 

Ohio; president—Wm. H. Braunlich, Pittsburgh, Pa.; vice-president— 

R. B. Turner, Windsor, Ontario, Canada; secretary—H.-E. Grant, Nash- 
ville, Tenn. 
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Carry your part 
of the load 


Separate and tie in bundles: 
1. Wastebasket scraps. 2. 
Coteugated boxes, brown 
paperand bags. 3. Magazines 

and books. 4. Newspapers. 


ts 


V-E DAY did not ease the waste paper shortage. 


’ Paper is still urgently required for the millions 


of tons of supplies being used against Japan as 
well as for essential home front needs. Double 
and even triple wrapping is needed to guard 
against the hazards of the long sea trip and 
such conditions as‘jungle dampness, dry rot, and 
insects, ’ 


That’s why waste paper is still a No.“1uwar 
‘Material shortage. All old paper not actually 
useful in your business is needed now. Dig out 
those old files and records! 








send every 
scrap of 


WASTE 


PAPER 
TO WAR 


A good way to get waste paper collected is 
to appoint a Salvage Chief in your office. Let 
that person take charge of getting all your old 
paper bundled and turned in, Then ... if it isn’t 
collected. regularly, he should call your local 
Salvage Committee. 

And remember, the only way to help-avoid 
further drastic cuts in civilian paper allotments 
is for everyone to save waste paper. ; 
This advertisement prepared by the War Advertising Council in 
cooperation with the War Production Board and the Office of War 


Information. Space contributed to the Waste Paper Program. by this 
publication. 
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. ASK YOURSELF 


“Why Should | Be 
Satisfied With Less 
Than Everything’? 


Ask yourself this one, too . . . “Why should 
I lose out on profitable business because I 
cannot’ meet every  inter-communication 
requirement”? 

No reason why you should be satisfied .. . 
why you should miss fire on sales. Because 
Talk-A-Phone, the World's Most Advanced and 
Complete line of Inter-communication “Has 
Everything” specialized engineering skill can 
provide in convenience, flexibility, efficiency 
and carefree operation. And there’s a unit 
for every need . . . no matter how simple or 
complex. 


Easy to install. Extensively 
advertised. Good deliveries 
now. See your jobber for 
complete details. Don’t be 
satisfied with Jess than 


“Everything”. 





Talk-A-Phone Mfg. Co. 


1512.So. 


Pulaski Rd. Chicago 23, Ill. 
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TEMPERATURE CONTROLS 





MERCOID RELAYS 


EXPLOSION PROOF 
PRESSURE CONTROL 


eaereere er © GP eeeseeet eam Sse eeeseeeeeeeseareersteeeseaeeevene 


FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND VARIOUS INDUSTRIAL APPLICATIONS 








MERCOID HAS WHAT EXPERIENCED 
ENGINEERS WANT IN AN AUTOMATIC CONTROL 


1. Designed for positive safety—the prime purpose of a control. 


2. Built for years.of dependable performance—a very desirable 
feature. > 


3. Simplified for ease of installation—appreciated by the trade. 


4. Convenient facilities for making understandable adjust- 
ments—no time lost in calculating or guesswork. 


5. The only 100% Mercury Switch Equipped Control Line— 
which means that all-“‘makes” “‘and breaks” in the electrical circuit are 
hermetically sealed, therefore immune to dust, dirt, corrosion, open arcing, 
pitting, or sticking of contacts—all common causes of contact trouble. 
Mercoid Switches provide an electrical contact that will give millions of 
perfect operations. 


The above facts merit your consideration. For detailed 
information see Mercoid catalog No. 600. 
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MERCURY SWITCHES LIQUID LEVEL CONTROLS. 
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THE MERCOID CORPORATION + 4201 BELMONT AVENUE + CHICAGO, ILLINOIS 


nents would seriously retard other mam 
facturing operations, and = 
(3) A shortage of the materialgy 
components for other manufactditinmgs| 
erations is threatened. when. other 
rials and components needed for the 
ations will be available. - - 
For facilities for needed civiliaggn. 
duction’ or services: ae 
(1) Postponement of  constragim 
would result in unduly delaying the 
duction or service, and = 
(2) The production of the produgth, 
been permitted throughout the waniy 
general civilian use, and bia 
(3) (i) The product is an essenty 
item serving basic needs of the popuh 
tion, or ; P 
(ii) The service is an essential requim 
ment of the community or will contribu 
substantially to the national economy, anf 
(4) There is now a shortage of th 
product or service for civilian use and; 
continued shortage is expected. 
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DEALERS JOIN CHICAGO 
ELECTRIC ASSOCIATION 


With the recent affiliation of the foc 
radio and electric appliance dealers, the 
Electric Association of Chicago roundel 
out its full representation of the entir 
electrical industry in the Windy City- 
manufacturers, contractors, maintenant 
engineers, wholesalers, utilities ani 
dealers. 

At an initial “get acquainted”, session 
on May 16 more than 160 local radio an 
appliance dealers learned the preliminary 











Precision tolerances of -one-mil 
lionth of an inch are required @ 
the manufacture of ball bearings 
for military aircraft. Here, F 
Burkholder, president of the 
berg Bearing Company, € 
explains the use of an electric gaus? 
for checking bearing races to Col 
se | Tnkonards - rock 
manding o r of t ir 
nical Service Command, Midcentral 
District, Chicago. 
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Maurice Dussenberry, Line Ma- 

terial Co., A. E. Fleming, senior 

electrical engineer, Headquarters 

Ninth Service Command, and 

Kimball Vance, electrical contrac- 

tor, Salt Lake City at IAEI meet- 
ing. 





plans to unite all branches of the local 
electrical industry in a coordinated sales 
effort preparatory to the postwar return 
of appliances. W. T. Reace, president of 
the Electric Association and vice-presi- 
dent of Commonwealth Edison Company 
revealed that promotional programs to 
foster sales following the expected “easy 
selling” period are already under con- 
sideration. 

Edison plans are being developed 
around the assumption that dealers can 
do a selling job with promotional assist- 
ance, E. M. Ball, dealer cooperation de- 
partment, Commonwealth Edison Com- 
pany, told the group. The utility will 
renew its financing plans as soon as Regu- 
lation W permits and the company will 
again pay installation costs on electric 
tages and water heaters in residences 
Of three stories or less, he revealed. 
Upon dealer request, the Edison company 
Will also provide architectural aid in 
Kitchen planning, provide display and 
sales training and appliance demonstra- 
tions in the home; also cooperative ad- 
Vertising and as much help as the dealers 
may need. Although company stores will 
sell all appliances, field selling will be 
confined to items that need promotion, 
such as ranges, water heaters and room 
coolers. 

Similar plans for other communities in 
Chicago area were outlined by G. C. 
Sterman, manager, dealer sales de- 

partment, Public Service Co. of Northern 
Ois, 


Major A, A. Gray, secretary-manager 
of the Electric Association told the group 
that ait advertising program will be de- 
Veloped for dealers and that mechanical 
aids'to selling such as displays and train- 
ing in selling, store management and 
®peration will be provided. 
“AS J. McGivern, director of the Chi- 
tago Electrical Wholesalers Association 
tevealed that wholesaler plans call for 
maintenance of a strict dealer policy with 
distribution solely through them. 
etailed results of 35 years of oper- 
ation-of a plan similar to that proposed 
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BRIDGE 


Note how this Monarch 
construction prevents the fibre 

bar from coming in direct contact 

with the screw connecting renewal link 

to knife blade. This minimizes the charring 

of the fibre bar and positively prevents exces- 
sive overheating of knife blades. Note also large 

metal parts which dissipate heat. Result: dependable 
protection. a 


“Look No. 1” illustrates this construction in a 
lighter-duty Monarch knife-blade fuse and 
“Look No. 2” shows adaptation of this 
principle in a heavy-duty model. 
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MONARCH FUSE CO., 


118 E. FIRST ST., JAMESTOWN, 
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1. 
Standards of Manufacture 


ITTENHOUSE has always subscribed to the belief 
that true product worth has its inception in the 
manufacturing integrity and skill of those who produce it. 


> Upon the foundation of skilled craftsmanship, quality 
materials and continually improved production methods, 
Rittenhouse has attained a standard of manufacturing lead- 
ership that has won and held national recognition for years. 


> Built into every Rittenhouse Electric Door Chime is the 
ingenuity and “know-how” acquired since 1903, when 
Rittenhouse first began the manufacture of electrical equip- 
ment. During the ensuing years it has been Rittenhouse 
policy to maintain product control from the raw material 
right through to the finished appliance. This time-tested 
policy continues today. Virtually the entire chime is made in 
the Rittenhouse plant, by Rittenhouse craftsmen; each stage 
of the manufacturing process under expert supervision. 


> These and many other noteworthy factors of leadership will 
be reflected in the Rittenhouse Chimes of Tomorrow—chimes 
that will meet every challenge of peacetime performance 


Rittenhouse 
Somorrons Batter Loe Chere 


THE A. E. RITTENHOUSE COMPANY »INC., HONEOYE FALLS, N. YX. 








for the Chicago area»were presented. 
J. E. North, president of the Electrj 








League of Cleveland, sponsors of th 


Cleveland plan. 

E. K. Ploner, vice-president, 
Flexible Shaft Company, .and J. § 
Strecker, General Electric Company, 
rounded out the guest speaker list at the 
meeting. ni 

A proposed steering committee of the 


oe 
eu 


new group will work with officers of th 


Electric Association in perfecting the af. 
vertising and dealer assistance program 
Plans for an intensive membership drive 
(present membership is 177) were aly 
formulated at the meeting. 


BUILDING MANAGERS URGE 
ADDITIONAL RELAXATION IN L-4) 


Easing of certain limitations governing 
office building maintenance, alteration 
and repair work under Construction Order 
L-41 was recommended by industry mem- 
bers at a'recent meeting of the Office and 
Loft Building: Industry Advisory Com 
mittee, the Office of Civilian Require 
ments of the War Production Board has 
reported. 

Members said that although the May 
29 amendment to -L-41 permits higher ex 
penditures for new construction work, 
operating difficulties still exist in relation 
to maintenance and repair work. Adopy 
tion of the following recommendations, 
they said, would alleviate these difficul- 
ties : 

1. Maintenance and repair work limi- 
tations now based on maximum calendar 
year expenditures of 20 cents for each 
square foot of gross floor areas should 
be increased. Statistics will be furnished 
to prove the limitation figures are too low 
to permit efficient operation of old built 
ings and equipment. Annual cost limits 
of $5,000 for new construction work & 
empt from WPB authorization should 
be increased to $25,000 for the same re 
son, 

2. Greater latitude in permitting rene 
vations should be given building operators 
to whom returning war veteran-phys- 
cians apply’ for their former quartets 
Returning veteran  physicans _ off 
find their old offices occupied by other 
practitioners, and extensive plumbing 
appliance changes are necessary to accoilr 
modate them. 


APPLICATIONS AUTHORIZED FOR 
CONSTRUCTION AND EQUIPMENT 


From April 1 through June 8, 1945, 
preference ratings were authorized on 
applications for bottleneck items of ¢€ 
ment and construction for prelimitaly 
reconversion, the War Production 
has reported. Representing value 
$139,815,000, they were issued under 
orities Regulation 24 ‘and Direction 5 
Conservation Order L-41. 

The greatest number of applications i 
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any group continues to come from the 
automotive industry, which has had 161 
applications authorized through June 8. 

Geographically, Michigan leads in the 
number of authorizations, with a total of 
166 for all items. 

A summary of the applications under 
Direction 5 to L-41 follows: 


Number of Value 

















r5 Dir 5 

Industry L-41 L-41* 
Washington ........... 72 85,182 
SEE itso» tad erpeeheig otc 0 96 3,763 

Food and kindred products. 1 63 
Textile mill products...... 6 445 
Furniture & finish lumb prod 8 383 
Chemicals and allied prod- 

ME. bc dea Abele stidie 3 180 
Stone, clay & glass products 3 105 
Iron and steel and products 30 8,655 

Rolling mills and foeun- 

ITS 3 0 ga Sos bie a5" doo ks 32 TORS 
Wireworks, etc. ........ 2 171 
Hardware, etc. ......;. 1 84 
Enameled -iron sanitary 

MED), dole 0.UNAW be doth 2 98 
Stoves, ranges, etc...... 5 202 
Automobile stampings .. 1 98 
Enamelling, japanning, etc 2 107 
Steel springs .......... 3 630 
ENTS -o 54:40 SGMs 90 Shack o 1 10 

Nonferrous metals and prod- 

NIE. i 6:0: Spve-a tree igck 0 6 286 
Aluminum products ..... 1 34 
Electroplating, plating, ete 2 151 
Electric lighting fixturés. 1 35 
Nonferrous metal foun- 

NT a tei, ctdwre OH ae os 1 46 
MING 056: 6.00 Gediesarcie We 5,6 1 20 

Machinery (except electrical) 25 2,765 
Domestic laundry equip- 

RR Sibials wih ai hie-epie cnet 3 283 
Domestic mech refrigera- 

NPI PD acai at 7 1,964 
Refrigeration equip comm 249 

live pila'ais.etich wWikjare dsrate a 11 269 
Electrical machinery ..... 3 316 

Electrical appliances ... 2 308 
Automotive elec equipment z 8 


Transportation equip (ex 

Automobit eae! ul 75,267 
Obiles an uipmen ,267 

Other industries ae SEN 11 292 


*Includes building, equipment and other 
construction costs, excluding land. 


~ 





DIRECTION 6 TO PR-1 
AMENDED 


Maintenance, repair and operating sup- 
plies obtained under Direction 25 (MRO 
for conversion to new products) to Con- 
trolled Materials Plan Regulation 5 or 
obtained without priorities assistance are 
included in items exempted from the in- 
ventory limitations of Priorities Regula- 
ton 1, the War Production Board an- 
nounced. Action was taken to amend- 
ing Direction 6 to PR-1. 

The amended direction further states 
that inventory restrictions of PR-1 do not 
prohibit delivery or acceptance of such 

O items. It previously stated that in- 
Veitory restrictions of PR-1 do not apply 
‘items for which a person gets a rating 


“iider PR-24, to jigs, dies and fixtures 


i pursuant to Direction 25 to CMP 
~sulation 5, or to capital equipment and 
Nes; dies ‘and fixtures obtained without 
Priorities assistance. 

hing in the amended Direction 6 
vermits receipts of MRO in excess of 
¢ MRO quotas. 
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Choose G-E White for use where conditions re- 
quire the utmost protection for wiring. It is hot- 
dipped galvanized. This method of manufacture 
provides a heavier, more durable coating of pure 
zinc, both inside and outside, than could be applied 
in any other way. In addition, G-E White has a coat- 
ing of baked Glyptal inside and out. 


G-E White is easy to install. Its smooth interior 
surface aids wire pulling. Its threads are accurate. 
Moreover, it can be used in the severest locations. 
It is resistant to heat, flame, cold, moisture, gas 
alkalies and mechanical injuries. (Another G-E 
conduit, G-E Black, is also available. This conduit 
is enamel coated and is recommended for interior 
use where conduit is exposed to chemical corrosion. ) 


FOR FURTHER INFORMATION see the nearest 
G-E Merchandise Distributor or write to Section 
C751-8, Appliance and Merchandise Depart- 
ment, General Electric Co., Bridgeport, Conn. 


BUY WAR BONDS AND HOLD THEM 
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PARTS: 


FOR 
FANS 
MOTORS 


CONTROLS 


PROMPT SHIPMENT FROM LARGE STOCKS 
AUTHORIZED PARTS DISTRIBUTORS 





Brown-Brockmeyer General Electric Master 

+ were F Hamilton-Beach Peerless 

Cutler-Hammer Holtzer-Cabot Robbins & Myers 

Delco Star 

Diehl Hunter Thor 

Duro llg Wagner 

Emerson Leland Westinghouse 
Marathon 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. Barclay 7-6616 New York 8, N. Y. 





















For Any Job—Anywhere 
Reliable, economical electric service for electrical con- 
tracting projects anywhere, anytime. with an Onan 
Electric Generating Plant. From the 65 basic models, 
the right plant for any job or application, large or 
small, can be selected. 
Driven by Onan built, 4-cycle gasoline engines, these 
power plants are of single-unit, compact design and Models range from 350 
sturdy construction. Suitable for all mobife, stationary to 35,000 watts. A. C. 
or emergency service. types from 115 to 660 
Model shown is from W2C volts; 50, 60, 180 cycles, 
Gs peas povleed tr oe single or three - phase; 
cooled, 2-cylinder engine. 400, 500, and 800 cycle, 
single phase; also spe- 
cial frequencies. D. C. 
types range from 6 to 
4000 volts. Dual voltage 
types, available. Write 
for engineering assist- 
ance or detailed litera- 
ture. 











Quer 250,000 


I, Service 
D. W. ONAN & SONS Whavos s m0 
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CMP REG 9A 
AMENDED 


An electrical appliance repairman may 
supply new connecting cord that he oh 
tained under the provisions of Controlled 
Materials Plan Regulation No. 9A if the 
building or electrical codes for the arg 
in which he is located require it, eyep 
though the old cord might be patched or 
repaired to serve for the remainder of 
1945, the War Production Board hy 
announced, 

This change is made by an amendment 
to CMP Regulation No. 9A (April 17, 
1945), which formerly prohibited such 
installations if the existing cord could he 
patched or cut off to give reasonably 
good service for the remainder of this 
year, WPB officials said. 

The type of cord involved is that which 
is generally supplied for vacuum clean 
ers, washers, refrigerators, irons, radigs, 
lamps and other electrical appliances, 
WPB explained. 


NECA ANNUAL MEETING 
CANCELLED 


The forty-fourth Annual Meeting of 
the National Electrical Contractors As 
sociation will not be held this year. It 
had been scheduled for September 9 to 
15 at the Grand Hotel, Mackinac Island 
Michigan. 

The War Committee on Conventions 
has denied a permit for the meeting. The 









ok 
Over 30 years of motor repair & 
perience in Columbus, Ohio, is the 
proud record of E. A. Williams 
president, American Electric eres 


pany. His firm is so busy that, 


tween phone calls, he rolls up his” 


sleeves to help out in the shop- 
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transportation crisis has been growing 
more acute since V-E. Day and ODT has 
tightened restrictions against any meet- 
ings which would call for travel of more 
than 50 persons beyond local commuting 
distances. The burden on the railroads 
in the next six months in moving several 
million men toward the Pacific blocks any 
relaxation in time for the meeting. 

The NECA Board of Governors will 
be called to meet in Chicago early in 
October. 


MOST FHA PAYMENTS 
BELOW $40 MONTHLY 


More than half of the 1,300,000 home 
owners purchasing single-family houses 
under the FHA program are paying for 
them in monthly installments of less than 
$40. 

In the pre-war period from 1935 
through 1941, the gross monthly payments 
of more than 50 percent of those buying 
homes with FHA insured mortgages were 
below $40. 

Under the war housing program in 
operation since 1942 the average monthly 
payments for single-family homes have 
been even less. For example, in 1944 
owners of nearly 100,000 such homes, pri- 
vately-financed with FHA mortgage in- 
surance for war-worker families, are pay- 
ing for them in monthly installments 
averaging $36.55. 

These figures were announced by Com- 
missioner Abner H. Ferguson of the Fed- 
eral Housing Administration, who pointed 
out that the monthly payments include 
interest, mortgage insurance, hazard in- 
surance, property taxes and retirement of 
principal under the terms of the mortgage, 
which may run for as long as 25 years. 
Analysis of property valuations of new. 
single-family homes built with FHA in- 
surance during the 1935-41 period and 
involving some 670,000 dwellings shows 
that 45 percent of the houses cost less 
than $5,000. 

Of the 1,300,000 single-family homes 
which have been financed with FHA 
mortgage insurance, about 75 percent 
were of new construction and the re- 
mainder were existing structures. 

figures are significant in view 
of the present efforts in many communi- 
és to include the financing of electrical 
‘ppliances and household equipment in 
original FHA mortgages. 


=: 
MENDED 

Restrictions on the use of steel, copper 
amd-@lectrical materials in construction 
Work Specifically authorized by the War 
Board subject to Schedule A 
+ controlled Materials Plan Regulation 
struction Limitations) have been 
by an amendment to that 
thedule, WPB reported. Restrictions on 
use of lumber, tin, lead and zinc have 
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Dependable sources of good light—good Fluorescent and 
Incandescent Lamps—mean better production and more 
of it at lower cost. Your own experience during this 
emergency period has proved that. 


ia 


When your lamps carry the CHAMPION Diamond mark 
you can depend on these four “diamond points” of value: 


1. Champion Lamp Quality — guaranteed to equal 
or exceed Federal Specifications and maintained by the 
engineering, production and testing resources of one of 
the largest and most responsible manufacturers in the 
lamp industry, specializing in fine lamp manufacture 
since 1900, 


2. Champion Service— trained lighting experts readily 
available to give you competent and_unbiased counsel 
on correct lighting application for every purpose. 


3. Champion Economy—Champion Lamps for indus-. 
trial application are designed and distributed to assure 
minimum lighting cost, and lower lamp costs. 


4. Champion Supply Efficiency—carefully developed 
through a carefully selected industrial distributor in your 
locality, equipped to meet essential service needs 
promptly and capably. 


CHAMPION pane WORKS 


Ph gp eee Fy 8 “ 
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Here's a New 
READY 
REFERENCE 


BOOK on 
Commutators 





Do you know we manufacture from 
15 basic types over 3000 variations of 
Commutators? This data book con- 
tains all the specifications necessary 
for you to order your repairs easily. Some of these may even be 
in our stock. 

We want you to have a copy of this book—write today. Which will 
it be—Toledo or Homer? | 


Three sources to choose from—all under capable 
and experienced management . . . Our representa- 
tives are located in key cities throughout the nation. 


TOLEDO sraNDARD COMMUTATOR CO. - Toledo 6, Ohio 
HOMER COMMUTATOR CORP.-Cleveland 3, Ohie. 


HILLSDALE COMMUTATOR CO.-Hillsdale, Michigan 


A TURERS OF QUALITY € The Oe meok & | 





—E WAT MS LARGEST EFCiVS 


*COLOVOLT COLD CATHODE 
INDUSTRIAL FIXTURES 





LOW VOLTAGE 


8 feetlong ~° all steel 








Here is the new Colovolt industrial 
fixture, one of a complete line of in- 
dustrial and commercial “ “f 
units. Equipped with the standard 93” 
Colovolt 10,000 hour lamp, Colovoli 
fixtures may be used singly or in con- 
tinuous line lighting in multiples 
of 8 feet. Instantaneous starting, no 
flickering, guaranteed for 1 year ex- 

*Trade mark regiss —~ 
Peng tered U.S. Pat. Of. 
MD 








FEDERAL STREET 


672-5 
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cept for failure due to breakage are 
extra advantages of the Colovolt Cold 
Cathode low voltage. fluorescent 
lamp. The long life expectancy of 
Colovolt lamps may be realized even 
when constantly turned on and off, 
and pre-scheduled re-lamping, with 
no loss of production or time, is now 
possible with Colovolt installations. 


Contact your electrical wholesaler or job- 
ber, or write us for full details and prices. 





GENERAL LUMINESCENT CORPORATION 


CHICAGO 5, ILLINOIS 








been retained in the amended regulation 
with only slight changes. 

Builders who have previously receive 
Form-GA-1456 authorizations may now 
take advantage of these changes. 

Provisions of Appendix II of this 
schedule on the use of ratings for equip. 
ment have been modified. With the ex. 
ception of oil-fired equipment and natural 
gas-fired equipment, any equipment tha 
can be obtained without a rating may 
now be installed under the project authori. 
zation. However, in general the rating 
may not be used to get equipment that js 
not listed and approved. These changes 
in Appendix II do not apply to authoriza. 
tions issued before the date of issuance of 
today’s amendment. 


UTILITIES ORDER U-1 
AMENDED 


Revocation of virtually all controls on 
installation of facilities by electric, gas, 
water and communications utilities was 
announced by Edward Falck, director of 
the War Production Board’s Office of 
War Utilities. 

The new policy will permit utilities to 
make any addition to plant on an unrated 
basis, except construction of buildings 








Ernest Parsons, owner of the Par 
sons Electric Co., Juneau, Al 
and member of the Alaska Associe- 
tion of General Contractors, report 
the outlook for the electrical com 
tracting business in Juneau (7 
population) is very good. The gor 
ernment allotted 30 new homes 
that can be privately built and is 
itself building a 30-apartment hour 
ing development. A five-story office 
building that burned down is 0& 
re-built, also a new laundry 
and an addition to the cold-storagé 
plant. Parsons, himself, will so 
move into a new store where 
conduct a dealer business, and aims 
to make it one of the best of its 
in Alaska. 
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with a materials cost in excess of $25,000, 
without obtaining prior authorization 
from Washington. Building projects 
costing less than $25,000 worth of ma- 
terials also will be permitted on an un- 
rated basis without authorization. 

Utilities Order U-1, the basic wartime 
regulation covering electric, gas and 
water utilities, has been amended as of 
June 2, 1945, to incorporate this “open- 
ending” of construction. 

Removal of construction controls on 
utilities, Mr. Falck estimated, will result 
in utility expenditures for plant expan- 
sion next year approximately twice the 
total volume of expenditures during 1943 
and 1944. The OWU Director estimated 
that utility expenditures under the “open- 
ending” policy will be at least $1,630,000,- 
000 in 1946, compared to $815,000,000 in 
1943 and $787,000,000 in 1944. Because 
of the long time required in manufacture 
of most utility facilities, additional ex- 
penditures during the remainder of 1945 
as a result of “open-ending” probably 
will not exceed $40,000,000, Mr. Falck 
added. 


MORE LUMBER 
FOR FARMS 


An additional 23,000,000 board feet of 
lumber has been allotted to the War Food 
Administration for distribution to farm- 
ers for emergency maintenance and re- 
pair of farm dwellings in the third 
quarter of 1945, the War Production 
Board has announced. “4 

Farmers make application for the lum- 
ber to the County Agricultural Conser- 
vation Committees, and approved appli- 
cations are rated AA-3 by delegation of 
authority from WPB to WFA. Emer- 
geticy cases for which applications will 
be approved are limited to repair of 
damage caused by fire, flood or similar 
disaster, or repair of dwellings that would 
be uninhabitable or a definite hazard to 
the health of the occupants if not repaired 
immediately, WPB said. 

The lumber allotted to WFA is trans- 

fed from the amount originally allotted 
0 WPB’s Office of Civilian Require- 

lets in the third quarter of 1945 ‘for 
{ e, repair and operating sup- 
plies for farm dwellings, WPB said. A 
similar transfer of 22,000,000 board feet 
emergency repair of farm dwellings 
Was made in the second quarter. 


MINNESOTA REA PLANS 
57,700 NEW CUSTOMERS 


The postwar planning committee of 
Minnesota REA Cooperatives has pro- 
lected a program for bringing electric 
Stvice to 57,700 new customers, accord- 
Pd to a report recently released by the 
vlinesota Electric Cooperative Associa- 
tion of St. iy The dollar amount of 
' ess this program will produce is 
Sven as $62,946,500. The report of the 
tee states in part: 
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Here’s why— 


“MEGGER”’ Insulation Testers 
are always dependable — 





-adat 





In what we term a cross-coil true ohmmeter, 
two coils are mounted in fixed relation to each 
other on the same pivot-and-jewel moving 
system in the field of a permanent magnet. 
“Current” flows in coil A and “potential” in 
coil B, and they are connected so that their 
respective torques oppose each other. Since 
there are no control springs, the opposing coils 
give a true ratio of E/I, and ohms (or meg- 
ohms) are indicated by a pointer over a scale. 
The readings are independent of the voltage 
of the hand-driven d-c generator, because any 
change in the voltage affects both coils in the 
same proportion. 


The ““Megger” instrument is simplicity itself. The circuit diagram shows 
all elements—hand-cranked generator, fixed resistance coils and ohmmeter 
with pointer and scale. Nothing more is needed and nothing could be 
simpler. In making resistance tests, you merely connect leads from the 
instrument to the apparatus or circuit under test, turn the crank for a few 
seconds, and read the insulation resistance directly on the scale. 

Power generation and distribution practice has dictated certain standards 
of quality and performance that every piece of electrical equipment is 
expected to meet. “Megger” insulation testing instruments have been and 
will continue to be built in conformity with these high standards. 

For complete descriptions and applications of all types of ““Megger” 


Insulation Testers write for Catalog 1685- EC. 


*Trade Mark U. S. Pat. Off. 


JAMES G. BIDDLE CO. ¢ Piitabecruia’y, Pa. 


U7, 




















Synchronous 
Automatic 


BADGER 
TIME SWITCHES 


ACCURATE 
TIMING 


ECONOMICAL 
OPERATION 


YEARS OF GOOD 
SERVICE 


@ Prompt delivery on orders rated AA-5 or Higher. 


Ty 
Mi Hiensbeaiousy 
M2 ee 


RM Ld 
RM5 x 


Poles Switch enerty 
I 50 A. at 125 V. 
2 50 A. at 125/250 
4 50 A. at 125 V. 
50 A. at 125/250 V. 


16 Ga. Steel 
16 Ga. Steel 
Cast Iron 
Cast Iron 


RELIANCE AUTOMATIC LIGHTING CO. wc! 


ISCONSIN 
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3050" & 4050 





Nos. 
3051 & 4051 


Nos. 
3053 & 4053 





No. 6050 





are the answer on every non- 
metallic wiring job. — 


CLAMPS, supplied with all 


boxes, to properly secure “very 
wire. 
Approved by Underwriters Lab- 


-. oratory. 


See April Nets ‘Pecttew Con. 


 / tracting page 152, under “Ques-_ 
_ tions on the Code” where Mr. F. 

'N. M. Squires explains, according — 
te National Electrical Code, where 


non-metallic boxes MUST BE USED. 


Literature and samples gladly — 
- connie for 9m: trpaidoration: o 


Boxes aw Covers 
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No. 5051 No. 5053 No. 5055 

















Nos. 
3056 & 4056 





Nos. 
3057 & 4057 










No. 7050 4 

















“The procedure followed by REA ey PI 
operatives up to now has been the builds 


ing of main lines which naturally haye ] 
been located in thickly settled territory, ent 
most of these lines being completed. The tio! 
work of the future consists of a network tior 
of branch lines. The program up to the Adi 
present has resulted in the electrification pric 
of approximately 40% leaving approxj- con 
mately 60% of the farms in Minnesoy HF on | 
still eligible for and vociferously request. the 
ing electric service. To carry out this P 
program the REA cooperatives, 51 for | 
number, have made plans for a three year with 


period which will require $31,500,000 and suffi 
bring electricity to 57,700 unserved rural thos 
customers within three years after me * com] 





terials and manpower become available Teas¢ 
for large-scale rural power line constru- At 
tion. prov 
“It is estimated that within three years tive . 
after electric service is made available Ap 
farm consumers receiving service for the Office 
first time will spend an average of $14 Mate 
each for wiring and $400 each for ee. D. C. 
trical appliances, making a grand total of Thi 
$62,946,500, as shown herewith: appro 
57,700 rural consumers—wir- the re 
ing at $145 each.......... $ 8,366,500 the ( 
57,700 rural consumers—ap- protes 
pliances at $400 each...... 23,080,010 sociate 
Expansion program (line con- Inc. 
SUID — 0 cid.csn eedinves 31,500,00 Boa: 
from ( 
RR re A eens ie $62,946,000 Price 


“The expenditure of this amount d filed aj 
money will provide twenty-two million #  ‘egulat 
man hours of labor. This should makeit The 
possible for a large number of veterams sider 0 
to find employment immediately upon ther # “ons. 
return to civilian life.” 
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Setting the pace for rar 







activities in Rochester, N. Y. At the say 
J. Kramer, Executive Pas : 
Rochester Electrical League: Electric al 


Electrical Contracting, July w 








CONTRACTORS MAY FILE PROPOSED 
PRICING METHODS WITH OPA 


: ‘Building contractors who have newly 
3 “entered the industry or have shifted opera- 
, tions to an unfamiliar type of construc- 
, tion may file with the Office of Price 
, Administration proposed ceiling prices or 
, price determining methods to be used in 
‘ computing their individual ceiling prices 
4 on lump-sum or cost-plus contract work, 
_ the price agency has announced. 
is Proposed pricing methods may be filed 
in for any job performed on a contract basis 
r with which the contractor has not had 
id sufficient experience to base prices on 
al those he has charged in the past. for a 
a + comparable sort of work, or for any other 
ile teason. 
ic. Authorization to apply to OPA for ap- 
proval of a pricing method became effec- 
fs tive June 18, 1945. 
le, Applications should be filed with the 
the Office of Price Administration, Building 
145 Materials Price Branch, Washington 25, 
et. D. G, ; 
of This procedure of applying to OPA for 
approval of a price is being provided as 
the result of recommendations made by 
500 the OPA Board of Review following 
protest proceedings brought by the As- 
on sociated General Contractors of America, 
Inc. 
000 Boards of review are panels appointed 
from OPA officers and employees by the 
000 Price Administrator when a protest is 
+ of filed against provisions of a price or rent 
ion regulation. 
ke it The boards hear oral arguments, con- 
rans sider objections, and make recommenda- 


OKLAHOMA PASSES BILL TO 
UCENSE ELECTRICAL 
CONTRACTORS 


A Bill has been passed in Oklahoma 
Moviding for the licensing and registra- 
tion of all electrical contractors, journey- 
and. apprentices doing business in 

a, by the State Board. House 
cleared’ the State Senate on April 
5 and was signed by Governor 














ion of nearly 32,000 dwellings 
norized under the H-2 housing 
during the month of _ May, 
the total number of such units 
* med since last November to al- 
Ost 73,000 in 366 separate localities. Ad- 
trator John B. Blandford, Jr., of the 
“Honal Housing Agency, announced, 
+H. 32,000 units of H-2 authorized in 
tay ‘compares with slightly more than 
000 ‘Programmed in the preceding 
month of April, 














































t the same time it was announced that 
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Use this high quality building wire 
for new wiring, reconversion wiring 
or maintenance wiring. It is available 
in two types in sizes 14 to 2,000,000 
CM: Type T for general purpose 
wiring and Type TW for wiring in 
wet locations. The small diameter 
of this wire and its smooth, glossy 
finish make it easy to pull. Stripping 
may be done quickly. There is no 
over-all braid on the wire. Moreover, 
its small diameter enables more cop- 
per to be placed in conduits. The 
insulation of both Types SN and 
SNW Flamenol Building Wire has 
long life, is high in dielectric and 
mechanical strength and is resistant 
to oils, acids and alkalies. Type SNW 


insulation also has a low moisture 


- absorption rate. 


FLAMENOL CORD 


Here is a good looking, tough, 
flexible cord you'll like to use. It is 
available in three types: heavy-duty 
for severe conditions, medium duty 
for less severe conditions and rip 
cord for use on lamps, fans and other 
small devices. 


FOR FURTHER INFORMATION 
see the nearest G-E Merchandise 
Distributor or ‘write for Flamenol 
Building Wire and Cord folders. 
Address Section W751-8, Appliance 
and Merchandise a General 
Electric Company, Bridgeport, Conn. 
*Reg. U.S. Pat. Off. 


BUY WAR BONDS AND HOLD THEM 



































































MASTER 
GAS-ELECTRIC 
GENERATING PLANTS 


COMPACT 
PORTABLE 


SAVE TIME AND SPEED 
WORK WHEREVER POWER 
OR LIGHTING IS REQUIRED 








Eleven basic sizes from 500 watts to 17,000 watts 
and 30 different types to meet all AC or DC power 
or lighting requirements. Housed or open models 
J pane Eng with wheelbarrow, buggy or trailer 
mounting. For operating a single tool or motor, or 
floodlight . . . or gangs of tools, groups of motors, 
or lighting entire areas. Easy to put in operation 

. economical to operate and maintain. Compact, 
portable, self-contained. 

For complete details write for Bulletin 594. 


MASTER VIBRATOR COMPANY DAYTON 1, 


throughout United States 


Distributors 


Products include: Portable G Electr 


Voltage Regulator 





Generato 
on 


Master Rubber-Tired 
Portable Mountings 






Bugsy 
Mounting 


Wheelbarrow 
Mounting 





Trailer 
Mounting 


OHIO 4 


Canado and other countries 


Plonts, 500 watts to 17 
Master Flood and Shovel 
i Concrete § 
raat) Se Abelaehi 
@ Electr 
eB 











Your guide in shipboard electrical work 


¢ When an electric motor breaks down 
* When equipment isn't operating right 


* When a part needs adjusting 


Consult this handy reference to parts, use, regula- 
tion, control of MOTORS, CRANES, GEARS, 
LAMPS, and all other shipboard electrical 
apparatus. 
Provides direct guidance for the most efficient 
operation and maintenance of all electrical equip- 
ment, except radio, completely i in line with modern 
practice. Put it to use to insure greatest efficiency 
from your electrical power installations, and as a 
dependable guide for your operators in control and 


maintenance. 
Just Published 


ELECTRICAL POWER USES 


IN MARINE SERVICE 


Vol. III Marine Electrician’s Library 


By J. M. DODDS 


Field Engineer, Pacific District eeeens Division, General Electric 
Company ; Science, Management War Training, 


; Instructor, Engin 
University of California 


434 Pages, 514x814, 185 illus., $4.00 


Clear, simple, complete explanations 


@ Fundamentals of the ordinary in- 
candescent lamp 


© Direct current electric ship propul- 
sion and control 


TE 

@ Control of the deck winch, capstan, 
anchor hoist Address ....... 
© Maintenance of electrical equipment City and State 
windings, brushes, com- Position ....... 


—control, 

mutators, bearings 

@ Deduction and correction of electri- 
Pp 





weceececess SEE IT 10 DAYS ON TRIAL Sasceseseass 


of: McGRAW-HILL BOOK COMPANY, sag 

330 West 42nd S$ ork (8, N. 
Send me Dodds 
for 10 days’ examination on approval. 
send $4.00 plus few cents postage, or return book postpaid. 
(Postage paid on cash orders.) 


EC. 
(Books sent on approval in United States only) 


Contains description of: 


A-C and D-C motors 

Crane and hoist motors 

ears 

Complex control circuits 
Ordinary incandescent lamps 


Vv r year glow and 
uorescent lamps 


e Over 25 tables provide useful 

peat roe ve information concern- 

motor speeds, effect of vari- 

- An of voltage on various mo- 
om, candle powers, etc. 


@ 


t., New Y 
ihectrical Power Uses “in Marine Service 
In 10 days I will 
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cal trouble aboard shi 
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priority applications for construction of duc 
35,541 new dwellings under the H-3 pio. Wa 
gram had been approved through May 4 loar 
—6,652 of them in March and 7,901 in pate 


April. (2 


Under the H-3 program veterans ri sent 
charged or released from active military Regt 
service are granted priorities to build a Boat 
home for their own occupancy. In addi. civil 
tion the H-3 program is designed to take of t 
care of cases of individual hardship aris. SWI 
ing from considerations of health or juris 
safety and to replace housing destroyed or quire 
damaged by flood, fire or other hazard. ductic 

Local quotas still must be cleared with ered | 
Production Urgency Committees in Class made 
I and II labor areas to determine that The 
sufficient manpower is available to carry: f% from 
out the construction without interference to mc 
with war production. The War Produc. The 
tion Board recently removed the necessity lists 
of clearing local quotas in Class III and value 
IV and unclassified labor areas. Mr. 

Priorities under the H-1, H-2 and H3 Law 6 
programs are issued by the State and Dis- ered tl 
trict offices of the Federal Housing Ad- small 
ministration, a unit of the National Hous- acquisi 
ing Agency. chinery 

ply suc 
in the 1 
SWPC BROADENS me 
LOAN PROGRAM With 
engagec 

Hundreds of small manufacturers, mak- that les 
ing thousands of essential civilian pro BB $350,00¢ 
ducts, will now be able to obfain loans tial ciy 
from the Smaller War Plants Corpora said. 
tion under new policies adopted by the “Loan 
corporation, Maury Maverick, Chairman to have 
and General Manager, announced te “Howey, 
cently. " creased, 

Small plants also will be able to obtain gram wi 
loans more easily and quickly under the in war | 
two-fold liberalized program, Mr. May & civilian ; 


erick said. 
By unanimous vote of its board of d- 

rectors, SWPC has provided: f 
(1) Regional loan agents may make 

loans for war or “essential civilian pf 


NO IMM 
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Comparing rewind _ time 
are prominent motor service 
operators John E. Launder, 
City, Mo. (left), and A. L. 
Brown, Worcester, Mass., at 
NISA Board of Directors 

in Chicago. ion 
around recent NISA Bulletin 
233 covering rewind time 
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duction” up to $50,000 without awaiting 
Washington approval, and may make 
joans up to $100,000 where banks partici- 
pate for 20 percent. 

(2) All products on the Relative Es- 
sentiality List of the Office of Civilian 
Requirements of the War Production 
Board, will be considered as “essential 
civilian production,” and manufacturers 
of these products will be eligible for 
SWPC loans. Products not under the 
jurisdiction of the Office of Civilian Re- 
quirements but on WPB’s National Pro- 
duction Urgency List also will be consid- 
ered essential, and SWPC loans may be 
made for their production. 

These lists include thousands of items, 
from wearing apparel and baby carriages 
to mop wringers and X-ray equipment. 
The value of all items on the proposed 
lists represented well over half of the 
yalue of all manufactured goods in 1939. 

Mr. Maverick pointed out that Public 
Law 603, which created SWPC, empow- 
ered the agency to make loans “to enable 
small business concerns to finance the 
acquisition of equipment, facilities, ma- 
chinery, supplies or materials, or to sup- 
ply such concerns with capital to be used 
in the manufacture of articles, equipment, 
supplies or materials for war or essential 
civilian purposes.” 

With small plants almost exclusively 
engaged in war production, it is estimated 
that less than three percent of SWPC’s 
$350,000,000 in loans have been for essen- 
tial civilian production, Mr. Maverick 
said. 

“Loans for war production will continue 
to have preference,” Mr. Maverick said. 
“However, as civilian production is in- 


' creased, SWPC’s broadened loan pro- 


gram will assist small plants not needed 
in war production to switch to essential 
civilian production.” 


NO IMMEDIATE INCREASE IN 
CONTROLLED MATERIALS FOR 
CIVILIAN USE 


Allotments of controlled materials to 
fon-military claimant agencies for the 
thitd quarter of 1945 carry with them no 
adyance allotment authority greater than 
that “already outstanding for the fourth 
quarter, Lincoln Gordon, program vice 

and chairman of the Require- 
of, of the War Production 
said. 


- Mr, Gordon explained this to mean that 


wiléthe controlled materials authoriza- 
tons already issued for deliveries in the 
fourth and subsequent quarters are not 
being withdrawn, WPB will not issue any 

“tickets” to non-military claim- 
ant agencies for deliveries after Septem- 
ber 30, 1945, except in unusual circum- 


The oem for this action is that WPB 
oO put as much fourth quarter 
production as possible on an unrated basis 
and 8 therefore keeping fourth quarter 
cmmitments to a minimum, pending 
decision as to how much production 
must continue to be programmed after 
ber 30, Mr. Gordon said. 
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‘We selected GREENLEE Hydraulic 
Benders because they seemed the 
most practical type for construction 
purposes—light weight, portable, 
simply operated”’,. reports R. Walters, 
Purchasing Agent, Ferguson Electric 
Construction Co., Buffalo, N. Y. 
And GREENLEE equipment has cer- 
tainly delivered as expected . . . effi- 
ciently expediting that company’s 
jobs such as the one shown above, 
where 600 feet of 4-inch conduit were 
bent, mostly in 10-foot lengths. 
You, too, will find that whatever 
the bending job, large or small .. . 
pipe up to 4%-inch, rigid and thin- 


wall conduit, tubing, bus-bars . . . 
there’s a GREENLEE to do it better, 
faster, easier. ene 

One-man operated for smooth, ac- 
curate bends in a few minutes without 
kinking or damage to conduit. 

Easily pays for itself first few times. 
used through valuable savings of your 
time, manpower, materials. 

Write for free Catalog 33E for facts. 
on all GREENLEE tools for 
electrical workers. Green- 
lee Tool Co., Division of 
Greenlee Bros. & Co., 1747 
Columbia Avenue, Rock- 
ford, Illinois, U.S.A. 





Special Notice: GREENLEE Electricians’ Bits now available in 10, 11, 12-sixteenths sizes. 





REGISTERED TOOLS 


GREENLEE 





FOR THE CRAFTSMAN 


GREENLEE CABLE PULLER 

Simple, compact unit exerts 7500 lb. maximums 
pull, has two speeds heaaee direct and back 
gears. Fastens direct to conduit—allows pulling 
in line with conduit, prevents hanger loosening. 
Flexible elbow attachment for pulling from con- 
cealed conduit. 


OTHER GREENLEE TIME-SAVING TOOLS FOR ELECTRICAL WORK 
Hand Benders © Joist Borers © Radio Chassis Punches * Knockout Tools * Pipe Pushers 





18k 








GENERAL PURPOSE 


Plugs and 
receptacles 





Fusible Plug Fuseless Plug 


General purpose plugs and 
receptacles with round prong 
contacts are ideal for portable 
equipment wiring—available in 
2, 3, 4, and 5 pole types, 30 amp. 
125 volts DC, 250 volts AC. 

Fuseless plugs and receptacles 
are also available in 60, 100 and 
200 amp. ratings up to 600 volts, 
for disconnect service. 


Consult your Pylet catalog for 


complete listings. 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 














Depending upon decision of WPB as to 


| the quantity of non-military production 


to be given controlled materials and pri- 
orities assistance after September 30, 
1945, outstanding authorizations may be 
augmented.or may possibly be cancelled, 
the program vice chairman said. 


OPA APPOINTS AN ADVISORY 
COMMITTEE OF ELECTRICAL 


| DISTRIBUTORS 


Appointment of an Electrical Supply 
Wholesale Distributor Industry Advisory 
Committee, was announced last month by 
the Office of Price Administration. 

Electrical supply wholesale distributors 
are sellers of electrical supply equipment 
used in construction such as wire, cable, 
switches, lights, and supply items such as 
motors and transformers. 

They do not handle appliance items, 
such as washing machines, electric re- 
frigerators, vacuum cleaners and toasters 
unless they own combination concerns 
doing business as both wholesale supply 
distributors and wholesale appliance dis- 
tributors. , 

There are approximately 1,600 electri- 
cal supply wholesale distributors in the 
country. Of this number, five percent 
are large concerns, 15 percent medium 
size, and 80 percent small firms. 


CITY OF RICHMOND CONVERTS 
TO PEACETIME ELECTRICAL 
INSPECTIONS 


In Richmond, Va., dealers in electrical 
supplies have been notified by the Depart- 
ment of Public Utilities that it will re- 
sume strict enforcement of the city elec- 
trical ordinance August 1. Letters to 
that effect have been mailed to all listed 
dealers in eléctrical supplies and appli- 
ances, it was stated. It reads. 

“Due to the fact that the Federal gov- 
ernment is releasing large quantities of 
materials which can and are being used 
in. the manufacture of fluorescent and 
other types of electrical fixtures, devices, 
appliances, etc., this is to advise that on 
and after August 1, 1945, this bureau will 
strictly enforce the city electrical ordi- 
nance which requires that all electrical 
dévices and all appliances designed for 
attachment to or installation.on any cur- 
rent or system in the City of Richmond, 
must be listed as approved before being 
sold or used in this city,” said the letter. 

“Electrical .merchandise_ a ved for 
the war emergency and purchag@d before 
the date of this bulletin, will be permitted 
to be disposed of,” the letter concluded. 

Director Hobson said that the regula- 
tions had been relaxed because of wartime 
conditions, but he said that insofar as elec- 
trical inspection is concerned, his depart- 
ment is reconverting to a peacetime basis. 







































How to 
save time | 
by domg = 
more reading 


That is a profitable paradox | 
for you. More true today than 
perhaps ever before. For here” 
in. the pages of this publica | 
tion are packed many helpful — 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from no other 
source. 


And we most emphatically 
mean both the editorial and the _ 
advertising pages. 


Just one new idea gleaned Revor 
from these pages . . . a method Board 
for doing something better or ~ ate an 

; to J 
faster or easier or at lowet |B Industri 
cost, may alone save you fat The r 
more than a year’s reading- of items 

; ; é General] 

hours invested. in this and, remmice 
other worthwhile business” ox 
olf WEB 

papers. WN Beacins 

Many people have found rae 
this a fact . . . not only once, |B are antic 
but time and time again. That's | labor, a1 

items cat 


significant . . . with time 50 


precious today. 


Good advertising speeds infor- 
mation from those who have J 
it... to those who need th. 


* 


McGraw-Hill 
Publishing Company, lac. 


330 West 42nd Street = 
New York 18, N. Y. i 
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Electrical Inspector, B. A. “Mac” 

MeDonald is taking an active part 

in discussion of code changes now 

under consideration, His inspection 

work covers the Rochester, N. Y. 

area, where he has been located for 
several years. 





WEB REVOKES 19 LIMITATION 
ORDERS AND SCHEDULES 


Revocation of 19 War Production 
Board limitation orders and schedules 
were announced by the agency from May 
26°to June 1, including L-123 General 
Industrial Equipment. 

The revocations affect a large nuntber 
of items for civilian and industrial use. 
Generally speaking, they are items that 
require only small amounts of steel in 
their manufacture. 

WPB officials reiterated «that, in an- 
houncing these revocations, they had con- 
sidered carefully the question of employ- 
ment in towns where production cut-backs 
até anticipated, with consequent release of 
labor, and where it is known that the 
items can be produced. 


NEMA STANDARDS FOR 
ELECTRIC WATER HEATERS 


The National Electrical Manufacturers 
Association has compiled in one publica- 
tion, No. 45-104, all existing NEMA 
Standards for storage type electric water 
heaters. The standards included cover: 
voltage _ ratings, pressure ratings. for 
tanks, wattage ratings of elements. for 
Single and twin-unit heaters; temperature 

, differentials, and , adjustment 
Tanges. for thermostats; standard wire 
Color Coding for connections. 
_ This new Standard, together ‘with 
‘ Publication No. 103 gives manu- 

j and purchasers of ¢lectric stor- 
© water heaters convenient access 
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ALL STEEL INDUSTRIAL 
FLUORESCENT FIXTURES 








4] 


VERBAGH & AYRES MFG. CO. 


MEMBER OF THE RLM STANDARDS INSTITUTE 
om si i Oe WC © 


1 


OAMCO All-Steel Heavy Duty Industrials incorporate 
many desirable features for installations in _plunts 
where maximum lighting efficiency and minimum 
service delays are essential. Reflectors that can be 
removed for cleaning without disturbing wiring or using 
tools and starter replacements without lamp removal 
are but two of the features that speed up servicing. 

Reflectors are furnished with either synthetic or 
porcelain enamel finish and have a reflection factor of 
more than 80%.. Exterior finish is gray. 

Enclosed Ballast type are furnished in double 40, 
triple 40 and double 100 watt sizes and the Exposed 
ballast type. in. double 40 only. 


- Write or wire today for our 1945 catalogs, 
«: Fluorescent #106 nd Iacandescent #104-A. 


SOUTH CLINTON Steaa, * 











The P&S 1815-D Line of 
Switches and P&S-Despard 


1311 Line of Combination 
Switches—while designed to 
permit compact installations— 
are built to carry their full rated 
capacity—and carry 
writers’ T-rating. 


If you have an application 
where space is limited and a 
good 10 Ampere switch is a 
necessity, here is the answer. 
Available in brown or ivory, 
in lock type or with luminous 
handles. 


Send for your copy of the 
P&S Catalog today. 


Sold Thru Electrical Whole- 


_ salers. 





of Electrical Workers. 





nder- 





to standardization so far developed for 
this product. 

These publications may be secured from 
the National Electrical Manufacturers 
Association, 155 East 44th Street, New 
York 17, N. Y. Prices are: Publication 
No. 45-104, 25 cents a copy, and No. 
203, 50 cents. 


NEW YORK UNION HELD LIABLE 
IN U.S. ANTI-TRUST SUIT 


The Supreme Court decided last month 
that agreements made in the York City 
area by an electrical workers’ union, 
manufacturers and contractors who install 
electrical equipment, violate the Sherman 
antitrust act. 

The labor organization named is Local 
No. 3, of the International Brotherhood 
The 2nd Federal 
Circuit Court ruled against the manufac- 


turers, holding there was no restraint of 


trade or commerce. 

The Supreme Court said the lower 
court’s . injunction should have been 
amended to enjoin only prohibited activ- 
ities in which the union engaged in com- 
bination with others. It ordered the case 
remanded for modification. 


INCREASE IN LUMBER 
EXPECTED IN THIRD QUARTER 


Though lumber will remain in tight 
supply at least during the next four or 


five months, there will be more lumber | 





Test-O-Lite} 


TESTS ANY VOLTAGE 
100 to 550 Volts, A.C. or 








RTC-2 VINCENT 


RARE GAS RELAY 





for harmonic or coded 
bells. Dual purpose device 
which economically im- 
proves both ringing and 
transmission on party lines. 
NO MOVING PARTS. Fully 
guaranteed. Can be in- 
stalled in a minute. 


L.S. BRACH Mfg. Corp 


55-63 Dickerson St. 





Safely, Swiftly, Surel) 


ts Nebeltle 
PEN GETHE NEON GLOW 
J) LOCATES TROUBLE INSTA 


Indicates hot or un 
wires. Tells AC from 
Far superior to 7 
clumsy test bulb. Indispe 
able in shop or home, # 
PATENTED safety featur 
Vest pocket size. = 
Life time guarantee. Lit 
$1.50. Purchase thru ele 
trical dealers, 


Kiges ReaD RNS FARE 


' j 
Newark, N 








GEDNEY FITTINGS... FIT! 


FITTING 


ro An 
es iC) 
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GEDNEY ELECTRIC 


COMPANY 
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New angles on shop equipment and 

deliveries are being dis- 
cussed by F. T. Fosbee (left), Fort 
Worth, Texas, NISA Director from 
Region 13 and P. M. Potter, Wood- 
man, Rayfield & Potter Co., At- 
lanta, Ga., at recent meeting of 
NISA Board of Directors in Chicago. 


ayailable for construction in the third 
quarter of 1945 than in the second quarter, 
according to J. Philip Boyd, director of 
the War Production Board’s Lumber and 
Lumber Products Division. 

Mr. Boyd is serving as chairman of the 
Interagency Committee on Lumber, re- 
cently organized by J. A. Krug, WPB 
Chairman, to study the factors at present 
retarding lumber production. Seven agen- 
cies are represented on the committee as 
various problems affecting lumber pro- 
duction require action in their several 
fields, The agencies are War Production 
Board, Army, Navy, National War Labor 
Board, Office of Price Administration, 
War Manpower Commission and the 
Selective Service System. 

“WPB’s two-fold problem of maintain- 
ing wat production and at the same time 
providing for partial reconversion is par- 
teularly difficult in the case of lumber,” 
Mr. Boyd said. “Decline in military de- 
mand for lumber will be felt at a later 
date than decline in military demand for 
many other war materials. Hence, lum- 
ber is faced with continued pressure from 
y needs and at the same time with 

¢ from expanding civilian needs. 
mber Division’s first responsibility 
Course, to see that all military needs 

ng lumber are met on time; its 

fond responsibility is to provide as 
much t as possible for reconversion. 

A on activity is to some extent 
th keystone of the partial reconversion 
made possible by V-E Day. Proposed 
third quarter allotments and reserves of 
lumber for civilian construction, main- 
tenance and repair total 1,546,114,000 
board feet, a 13 percent increase over 
those of the second quarter. This. figure 
not include maintenance and repair 
: “for large industrial users (Class 

cotisumers ) . When the full effects of 
recent cutbacks in military programs are 
felt’ by alga users of. lumber, it 
probably LY Ww. possible to make an ad- 
ditional 300 or 400,000,000 board. feet 

© for further expansion of con- 
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The MORE YOU KNOW 


The MORE YOU'LL SELL/ 


THE NEW 


ROYAL-NOARK 
Non Fenewable FUSES 


ARE 5 WAYS BETTER 


ee sO 
DESCRIPTIVE 


WIRE * CORD SETS * CARTRIDGE and 
PLUG FUSES « FUSTATS * TROUBLE 
LIGHTS « CHRISTMAS LIGHTING SETS 


ELECTRIC CO., Inc., PAWTUCKET, R. I. 





on Selling 


Mouth’ 


Germ-Killing 





NO PRIORITY NEEDED! QUICK SHIPMENTS! 


UTH Germ-Killing Lights provide 
Gi you with one of the best profit- 
building opportunities in the whole 
industry! Every school, office, res- 
taurant, and public building—as 
well as dairy, horse and poultry 
farms, food proces- 
sors, meat markets, 
etc., are all potential 







We have pioneered in designing 
and building Germ-Killing Lights, 
and our experienced engineering 
service is bound to help make sell- 
ing easier for you. 


Write today for detailed Bulletins 
on GUTH Germ-Killing Lights. They 
are packed with real, usable in- 








buyers. formation to help you sell. 


GUTH GERM-KILLING LIGHTS 
Work More Effectively than a Surgeon's Mask 


The Edwin F. Guth Co.» 2615 Washington Ave.» St. Louis 3, Mo. 
















VARIOUS NEW MODELS 
AND RANGES 


Test Insulation the Modern Way 
with a MODEL B-5 


MEGOHMER 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand- 
driven generator... Entirely self-contained, 
steady test potential of 500 volts DC, avail- 
able at the touch of a switch. Direct 
reading in insulation resistance. 


HERMAN H. STICHT CO., 






INC. 


NEW YORK, N.Y 


27 PARK PLACE WRITE FOR BULLETIN No. 430-E 
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| If You Are Having Difficulty 
Reauby ~. Maintaining Your Mailing Lists . . . 


Probably no other organization is as well equipped as 
x McGraw-Hill to solve the complicated problem of list 
~ ST maintenance during this period of unparalleled change 
in industrial personnel. 

McGraw-Hill. Mailing Lists cover most major indus- 
tries. They are compiled ftom exclusive sources, and 
are based on hundreds of thousands of mail question- 
naires and the reports of a nation-wide field staff. All 
‘names are guaranteed accurate within 2%. 

When planning» your oon mail advertising and sales 
promotion, < and economical service 
in relation to your Hoerdiy Details on request. 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION . 
Le 330 West 42nd Street ‘New York, 18, New York oe 







Ne 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
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struction: activities. However, these cy 
backs probably will not be reflected i 
changes in lumber requirements yngj 
early in July. For this reason the exag 
additional amount cannot now be deter. 
mined.” 

The proposed third-quarter allotments 
of lumber for construction include lumber 
for a declining military-sponsored indys 
trial construction program, and in 
amounts of lumber for Government 
ings, farm use, war housing and nd 
construction, Mr. Boyd said. 

The Interagency Committee on Lumber 
considers that shortage of manpower it 
logging and lumber operations constitutg 
the major deterrent to increased lumber 
production, ‘with . equipment short 
holding second place. 


WMC RELAXES INTEROFFICE 
RECRUITMENT METHODS FOR 
VETERANS 


So that more jobs will be made: avail 
able to qualified veteran applicants te. 
entering the labor market or disemployed 
as the result of war production cut-batks, 
a relaxation of interoffice recruitment 
methods—as they apply to veterans—is 
being put into effect by local offices of the 
United States Employment Service, th 
War Manpower Commission announced, 

As a result of the new procedure, 
USES will accept and: process, for inter 
office recruitment, job orders from em- 
ployers who specify they wish to employ 
veterans, even though such employers may 
be engaged: in work of a less essential 
nature than was formerly demanded @ 
a requirement by USES. 

It was pointed out, however, that m 
order will be accepted for interoffice re 
cruitment if qualified veterans or not 
veterans are available in the local labor 
market. 

The relaxation, as announced by WMG 
will bring about the following changes 
in present interoffice recruitment : stat 
dards: 

1. The employer’s order need not war 


—— 





V. D. Markham, Colorado Spring 
who presided at the Denver meth 
of Rocky Mountain Chapter, 


talks to Leo Kelsey, Cheyenne 

while in the background are Vie 

Moulton, secretary, Jim Mahan of 

Chicago and Vic Tousley, TAB 
secretary 
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rant the assignment of a manpower prior- 
ity rating. 

2, Since the employer need not be en- 
gaged in war production, in order to hire 
veterans, and the veteran may take a 
non-war job if he prefers, the local 
USES will be free to clear such orders 
in any community where veterans may 
be available. 

3. When a request for fewer than 10 
workers is involved, the employer does 
not have to send a hiring representative 
or subscribe to advertising at recruitment 
points. 

4. Although every effort will be made 
to urge employers to provide transporta- 
tion, strict adherence to this standard will 
not be expected in the future. 

It was pointed out by WMC that -vet- 
eran applicants will first be told of higher 
priority jobs, and. if they do not qualify 
for such jobs or refuse to accept the jobs 
offered, they will then be told of the 
lower or non-priority orders that have 
been placed by employers under the new 
interofice recruitment program. 

With respect to transportation, USES 
interviewers will inform applicants 
whether or not employers have agreed 
to provide transportation funds, so that 
applicants understand that in event no 
such agreement has been made, travel to 
the employer interviewing point is at their 
own expense, 

According to WMC, arrangements are 
being made with employers so that action 
will be taken on applications within 24 
hours after receipt by the employer. 

This arrangement is made so that there 
will be a minimum time lapse and veter- 
ans will not losé other opportunities for 
employment if suitable jobs are not im- 
mediately available in their own com- 
munities. The procedure will also reduce 
needless travel by veterans in search of a 
job in other areas, WMC said. 


A SIX-POINT PROGRAM 
RECOMMENDED FOR CONSTRUCTION 
ACTIVITY 


Malcolm Pirnie, representing the 
American Society of Civil Engineers, has 
formed the Senate Small Business Com- 

e - that planning in advance for both 
Ic ‘and private construction activity 
: y the next few years has not been 
carried ‘on in a manner which will en- 
age rapid expansion of building opera- 








forder to remedy this situation, Mr. 
rm } recommended the immediate adop- 
_& six-point program by the Fed- 
sOvernment, as follows: 

low the cost of making private 


current Operating charges, exempt from 
federal income taxation. 

2. Beginning immediately, gradually 
lift ‘the limit of construction work com- 
ing under the War Production Board’s 
L-4l Order. The limit now applying is 

| By raising this figure as rapidly as 

is found compatible with the military 
sation, the WPB will provide a power- 
incentive for -miaterials and equipment 
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@ He’s finished his job for the Signal Corps— 
strung his last communication line under enemy 
fire—run his last power line to light an emer- 
gency first aid station. Now 
he’s home again—back on the 
job of keeping America’s 
peacetime communications 
moving—the motors of indus- 
try turning. 

It will feel like old times 
buckling on his Klein. belt— 
fastening his Klein climbers— 
a pair of sturdy Klein pliers in 
his hand. For these quality 






















Anyone interested in 
e ; linemen’s equipment 
Klein tools and equipment that cp obtain a copy of 


served him so well in the Army his folder on “Klein- 


will serve him as faithfully on Kord” on request. 


his peace-time job as they have 
other linemen and electricians 
“since 1857.” 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard Electric Corp., New York 


KLEIN & Sons 
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HOW Be Shn 
‘Sor VENTILATION 


WILL ADD TO YOUR 
Feofits 


YOUR home owner customers will 
want to be rid of unwanted air at the 
source, before it can penetrate into 
other rooms and leave its greasy 
film and disagreeable odors. 


Blo-Fan “Spot” Ventilators—a 
patented combination of both fan 
and blower—do this most efficiently. 
They have volume plus power! 








in 
KITCHENS 


A Blo-Fan, installed in the ceiling 
over the range, is twice as effective 
as a side-wall fan of similar size 
across the room. 


GAMEROOM. 


Gamerooms and dens will have in- 
creased popularity in postwar 
houses. A Blo-Fan will eliminate dis- 
agreeable odors of stale tobacco 
smoke and liquor as they form. 








BATHROOMS 


Every bathroom needs a Blo-Fan 
to remove steam and odors. Windows 
and mirrors are kept clear; excess 
humidity is avoided. 


In every home job—be it moderate 
or high priced, modernization or new 
construction—there is a market for 
Blo-Fans. Not one but several! ... 
Plan now to cash-in. 


WRITE FOR FREE 
BOOKLET 


ANGELES 54 


PRYNE & CO., INC. 
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Officers elected at the Montana 


Chapter IAEI meeting. Terry W. 
Hatveldt city inspector, Billings, 
representing K. L. Chrysler, city 
engineer, Ist vice-chairman; George 
Blend, inspector, Army air base, 
Great Falls, new chairman; Ralph 
Grant, Havre, second vice chair- 
man and James Clune, Chinook, 
secretary-treasurer 


dealers to stock up, and will encourage 
the establishment of new dealerships to 
replace those closed during the war. 

3. If possible, an immediate general 
tax reduction. If this is not possible then 
provide an incentive for risk capital to 
enter the construction field by exemption 
from surtax of income invested in con- 
struction. 

4. Through the WPB, make tools and 
materials available to manufacture con- 
struction equipment for contractors. 

5. Increase the 174 million dollars re- 
cently appropriated to make available 
loans to state and local governments for 
public works planning which is to be ad- 
ministered by the Federal Works Agency. 

6. Establish a statistical survey of con- 
struction plan preparation and actual con- 
struction volume, on a full-time basis. 
The Federal Works Agency is the logical 
place for the public works phase of this 
statistical survey. The suggestion has 
been made that the Bureau of Foreign and 
Domestic Commerce establish an over-all 
construction division to correlate all con- 
struction data. 

Mr. Pirnie also expressed the belief 
that there are serious dangers in the too 


extensive use of public works for stabil. 
zation of the construction industry, He 
indicated that there are other means 
which can be used to stabilize the actiyj- 
ties of the industry which are not 95 
dangerous as the extensive use of public 
projects. , 

Controls offered by the witness are: 
(1) adjustment of incentive features jg 
the Revenue laws of the country and 
changes in the interest rates on Federally 
insured construction loans. Public con: 
struction should be stabilized through the 
activities of the Federal Works Agenty, 
according to Mr. Pirnie, but the two 
phases of construction operations should 
he coordinated, 

The witness expressed the opinion that 
adoption of his six-point planning’ pro- 
gram would tend to place both public 
and private organizations in position to 
begin construction immediately when ma- 
terials and manpower for such operations 
become available. 

Federal Works Administrator Briga- 
dier General Philip Fleming testified that 
the funds which have been at the dis- 
posal of the Agency have been altogether 
inadequate to carry on proper construc 
tion planning activities. The General jn- 
dicated that he had recommended that a 
fund of $125,000,000 be established for 
his Agency to use in encouraging con- 
struction planning, but that before fir 
appropriations were made, the total fund 
had been reduced to $17,500,000 whith 
was altogether inadequate. 


MOTOR SHOPS MAY USE 
9A RATING FOR REPAIRS 


Repairmen can now get ahead of u- 
rated and AAS orders for motor service, A 
new Directive 5 to CMP 9A says “despite 
the provisions of paragraph (f) of Prior 
ities Regulation 3, repairmen using the 
ratings assigned by CMP Regulation 9A 
or Order P-126, may use the rating to get 
motors repaired, rewound, or rebii 
which are used in such products as house 
hold refrigerators, washers, Gil burnett 
coal stokers, etc. or in commercial reifige 
eration systems.” The new order 
effective June 22. i 


i 








a 


Repair shop ideas are swapped at E.M.S.A. (Central District Chapter, — 
NISA) bean Ae in Chicago, by (L to R) G. F. Glave, manager, Chicago _ 


Electric Co.; B. D. Greenberg, 


Kankakee Glass Co.; and Stanley Nudel- — 


man, Kankakee Electric Machine Co., Kankakee, Illinois. 
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WPB ASSISTS 
SMALL BUSINESS 


A square deal, and a fair deal, for small 
business is the War Production Board’s 
aim as the country adjusts to the needs of 
a one-front war and resumes large-scale 
civilian, production, J. A. Krug, WPB 
Chairman, told the Senate Small Business 
Committee last month. 

The actions being taken by WPB in 
reconversion are designed, he said, to per- 
mit the orderly resumption of. civilian 
production where it can be done without 
interference with war production or essen- 
tial war supporting activities. War needs 
must continue to come first, Mr. Krug em- 
phasized. 

Mr. Krug said: that WPB had carefully 
studied its control revocations and modi- 
fications before issuance to determine their 
effects on small businesses, which are 
confronted with unique and difficult prob- 
lems during the transition period. WPB 
already has taken a number of important 
steps, he said, that are designed to safe- 
guard the opportunity for small business 
to obtain materials and equipment needed 
for the production of civilian goods, and 
to prevent preemptive buying, buying 
ahead of need, or hoarding, which would 
be harmful not only to small business but 
to all of industry. The Chairman of 
WPB pointed out that the military cut- 
backs are releases of resources with which 
civilian production can be reestablished. 
During the early, difficult months of the 
transition, Mr. Krug: said, smaller busi- 
ness concerns have been granted a prefer- 
ence over the larger plants desiring to re- 
convert in obtaining materials released 
from war programs. 

The whole pattern of the WPB’s pro- 
gram of modification of controls since 
V-E Day, Mr. Krug said, has been de- 
signed to permit maximum expansion of 
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in Parts Cleaning that means 





GrcoChicgf Degreaser 


Speed combined with thoroughness in parts cleaning means greater production, 
less man hours, less effort, lower costs, higher profits, and that’s exactly what you 
get with the new Circo Chief twin tank degreaser. Circo Chief's time schedule is 
minutes instead of the usual hours wasted in cleaning parts, a savings in time 
alone that will pay for the unit. This remarkable parts cleaning degreaser cleans 
dirty, greasy parts five different ways—hot vapor cleaning (automatic), spraying 
(automatic), drying (automatic), soaking and dipping, choice of which depends 
upon condition of parts. . 


Circo Chief automatically hot vapor cleans and dries greasy parts in three min- 
utes, and that means every nook and corner of all parts are thoroughly cleaned. 


Anyone can operate a Circo Chief degreaser as it heats automatically, starts and 

‘ stops automatically, and auto- 
matically feeds itself solvent for 
vapor degreasing and drying. 
The new modern Circo Chief de- 
greaser sets a new pace in fast, 
thorough parts cleaning, produc- 
ing big savings in man hours and 
material, and a profitable “pay- 
off” on every parts cleaning job. 
Economical to buy and to use. 


We would be glad to forward 
free literature on the Circo 
Chief degreaser, it's yours for 
the asking — write today. 


PRODUCTS COMPANY 
2835 CHESTER AVENUE 
CLEVELAND 14, OHIO 














You always find the 
CTLY RIGHT 


Terminal lug— 


in the COMPLETE line 


You'll see ALL good types of 
terminals in the Penn-Union 
Catalog. Shown aboveis the EZ; 
below are a few pictures giving 
an idea of the wide variety: 








All good 
Pressure 

and Solder 
Terminals 





Sheet Metal 
Terminals = 
Hundreds 


Also Tees, Taps, Straight Con- 
nectors, Grounding Clamps, etc. 
etc., thousands of items, And 
every one is Dependable, me- 
chanically and electrically. 

Penn-Union fittings are the first 
choice of experienced users. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 








Conductor Fittings 








































civilian production while preventing, 
through the retention of certain key con- 
trols, any wild scramble for limited sup- 
plies in which smaller business might 
be injured. Certain shortages are in- 
evitable, some are temporary, others will 
be of longer duration, he said, but the 
preferential position given smaller busi- 
ness should safeguard its interests. 

Chairman Krug summed up the steps 
WPB has taken to assist small business 
as follows: 

1. Issuance of Priorities Regulation 27 
to give blanket priorities assistance until 
December 31 to smaller manufacturers, 
which will give them preference in obtain- 
ing production materials over larger 
plants reconverting to general civilian 
production. 

2. Small-order exemptions in alloca- 
tion controls, which allow small businesses 
to place orders for many scarce mate- 
rials below certain maximum quantities 
without applying to WPB for authoriza- 
tion. 

3. Exemption of small plants from cer- 
tain restrictions in the authorization of 
increased production.. The most impor- 
tant of these is the exemption of plants 
employing 100 or fewer persons from the 
requirement. ofa manpower check in 
tight labor areas prior to authorization of 
expanded civilian production. 

4. Limitation of manufacturers’ stocks 
to a practicable minimum working inven- 
tory to prevent hoarding and encourage 
a fair and even distribution of materials 
in short supply. 

5. Retention of two limitation orders 
controlling inventories of large whole- 
salers and retailers which do not apply 
to smaller distributors. 





6. Provision for manufacturers: prodye. 
ing over $50,000 per quarter to obtain 
priorities assistance on bottleneck (tems 

7. Maintenance of a careful watch ove 
compliance with WPB orders, thus pre- 
venting a dislocation of supply for ‘the 
honest majority of manufacturers by gy 
unfair few. In addition, spot checks? gp 
big users of metal are now being staria 
and will be intensified after July 1 (the 
date on which steel. will be made available 
without’ CMP tickets). - SE 

8. An investigation, already started; (gf 
concerns involved in large contract cap. 
cellations or cutbacks to see that ordér 
for materials ordered on such ‘contracs 
are properly and promptly cancelled. 

9° Maintenance of ceilings ‘over ‘the 
total volume of activities in nine ‘major 
production industries and in construction, 
which will prevent these industries from 
draining all the supplies in the free mar 
ket at the expense of other production, 

Under Priorities Regulation 27, Mr 
Krug told the committee, manufactirérs 
who produce*less than $50,000 worth of 
their own products per quarter receive a 
preference rating of AA-4 and assistance 
in obtaining needed controlled material 
(Z-3 allotment symbol). In this way the 
smaller manufacturer is given preference 
in getting on the order books of suppliers 
over larger plants reconverting to general 
unprogrammed civilian production. 

In contrast to the special assistance this 
regulation gives to smaller manufacturers 
after July 1, 1945, the great bulk of new 
civilian production will be unrated ‘an’ 
will not have the advantage of any special 
allotments. 

Mr. Krug, in: speaking of the busines 
and labor affected by this order (PR-27), 
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IUumination Panel at recent Chicago War Production Conference was 
in charge: of (L to R) E. E. Elliott, chairman, Chicago Section, 1.E:S. 
(sponsoring group); Carl Zersen, manager, Chicago Lighting Institute) 
(chairman); and speakers: C. M. Laupp, illuminating engineer, Wit 
consin Electric Power; O. N. Collar, illuminating engineer, Common-.)) 
wealth Edison Co.; L. V. James, lighting and seeing specialist, General 
Electric Co., Chicago. Ai 
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explained that according to the 1939 
census of manufacturers and data col- 
lected in connection with the Production 
Requirements Plan, manufacturing estab- 
lishments with annual sales of less than 

000 accounted for approximately 
§2 percent of the total number of all 
manufacturing plants and that they pro- 
duced about 13 percent of the total value 
of manufacturing products. About 19.per- 
cent of the total number of wage earners 
employed in all manufacturing establish- 
ments are represented in the $50,000 per 
quarter figure. 

The WPB Chairman also discussed 
the possible spread in these percentages if 
the order were extended-to cover -manu- 
facturers, 20 percent of the total value 
per quarter. They would then comprise 
88 percent of the total number of manu- 
facturers 20 percent of the total value 
of production and represent 28 percent of 
the total of wage earners employed. In 
terms of steel, however, a doubling of the 
dollar limit would probably mean a seven- 
fold increase in.the quantities of materials 
affected. For this reason, he said, WPB 
is strongly opposed to such an increase, 
since this inflation in ratings might nullify 
the benefits for the smaller plants that 
the regulation was designed to assist. 

Mr. Krug pointed out that the two 
special exemptions—one covering small- 
order exemptions in allocation controls 
and the other the exemption of small 
plants from some restrictions in produc- 
tion authorization—were designed while 
the two-front war was still in progress, 
but are being continued. Both primarily 
benefit small business and’ contribute to 
administrative simplicity. They are de- 
signed. to free small producers from bur- 
densome paper work to the greatest pos- 
sible extent. The WPB Chairman also 
emphasized that both exemptions are be- 
ing liberalized and have been raised sub- 
stantially for many of the materials still 
under general allocation. 

Industrial inventory controls were 
amended on V-E Day to permit stock- 
mling of the minimum amounts of mate- 
tials needed in anticipation of starting or 
Testiming civilian production. The 
amendment carries the provision that the 
stockpiled materials be obtained without 
priorities assistance, Mr. Krug said. 
WPB does not intend to permit hoarding, 
a. buying or buying ahead of 
needs for production during the transition 
period, he said. General inventory con- 
trols Will be continued and specific con- 
trols will remain in force to prevent 
€ssary shortages in materials in very 
short supply (tin, crude rubber, lead, allo- 
cated chemicals, etc.). 

On the other hand, Mr. Krug told the 
natorial committee, a manufacturer is 










iction runs, in determining a practi- 
€minimum inventory, in those cases. 
where the smaller quantities needed by 
him @annot be obtained. This obviously 
liberalizes inventory control in the case 
of small business, he said. 

imitation controls on wholesale and 
tail inventories. (Orders L-63...and 
219)\ are designed to assist smaller re- 
tail and’ wholesale establishments whose 
sles are less than $200,000 annually, or 
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For Power Transmission 


Single or Multi-Conductor 


= 


Heavy Duty 


Water Sealed 


—“S) 


Molded Rubber or Synthetic 


QR 


Can Be Molded at Factory 
to Specifications on Your 
Cords or Cables 


<<} 


Stand Rough Handling and 
Difficult Conditions 


Re 


Capacities from 5 to 
500 Amperes 


ad | 


Voltages Up to 5000 


= 


Carried in Stock in Standard 
Designs and Sizes and Can 
Be Made Up Special to Meet 
Your Specific Requirements. 


=D 


Write for Bul- 
letin MC-106, 
showing many 
successful ap- 
plications of 
Mines Connec- 
tors throughout 


MINES EQUIPMENT 
COMPANY 


4231 Clayton Avenue “ 
St. Lovis 10, Missouri 








whose inventories total less than $50,000. 
Order L-63, which covers building mate- 
rials, hardware, automotive supplies and 
other “hard goods,” does not apply to 
anyone whose inventories are under $35,- 
000. This means that the restrictions on 
purchasing and inventories in distribu- 
tion channels limit only large holdings 
where unbalanced distribution would have 
serious effects on the economy as a whole 
and might threaten the supplies of smaller 
distributors. 


—Book Review— 


HOME WIRING 
HANDBOOK 


Wiring contractors, architects, build- 
ers, and financial institutions will find the 
new Home Wiring Handbook a compre- 
hensive reference book. It has been writ- 
ten to-simplify planning of modern wiring 
systems for homes within the popular 
price range, 

Homes have been divided into four 
groups in this new handbook. These four 
groups cover varying gradations of elec- 
trification of the home. Complete wiring 
details are covered for each group. These 
details include recommended electrical 
equipment, both fixed and portable, num- 
ber of outlets needed for each room, cir- 
cuits required, control centers, feeders and 
service entrance, type of circuit protection, 
signal systems, telephone and radio. In 
addition, it contains a suggested specifica- 
tion, explains how to apply the handbook 
to a specific problem, and has a chapter 
devoted to definitions, miscellaneous 
charts and tables. Its 120 pages are illus- 
trated with over fifty diagrams aud illus- 
trations. 

This handbook is based on the present 
nationally accepted standards of the Na- 
tional Electrical Code. It will be kept up 
to date by revision of sheets to meet any 





Revision 
sheets will be mailed to purchasers of th} 
handbook. 

Wire bound, with artificial leath 
cover, it is published in a handy size g 
5% by 8 inches. Its author is A. Cy 


changes made in the Code. 


Bredahl, Technical Director, Bett, 
Homes Department, Westinghouse Ele. 
tric Corporation. Referred to as B-35ij 
Home Wiring Handbook is available x 
a production cost of $1.00 from Industria 
Relations Department, Westinghouy ji 
Electric Corporation, 306 Fourth Aveny 
Pittsburgh, 30, Pennsylvania. 


PROBLEMS IN 
ENGINEERING DRAWING 


Engineering students, draftsmen, ani 
the hundreds of students trained in draft 
ing and design for war industries, wil 
instantly recognize the value of carefully 
selected engineering drawing problems in 
aiding them to improve their training an 
application of industrial experience. 

The author of this set of problems ha 
keyed his selection to Thomas E. Frenehy 
“Engineering Drawing”, sixth edition 
The problems have been thoroughly teste! 
in the classroom, and provide a fait 
from thé elementary to the more dificil 

A few formal lettering exercises har 
been included, since good lettering is 
sidered an essential part of an engineer 
ing drawing. Additional problems am 
work sheets include (1) problems relating 
to useful geometric constructions, (2) 
problems that afford an opportunity 
develop the student’s ability to visualie 
and think in three dimensions, and (3) 
translation exercises, from pictorials 
orthographic drawings, and from orth 
graphic drawings to pictorials, selected 
build confidence in an understanding d 
the fundamentals of projection. 

Because industry continues to mult 
considerable use of isometric and obliqu 
drawings as an aid in interpreting orth 
graphic drawings, sketching’ is stress 


a, 








How instruments tell the whole story is outlined to a group of electrical — 


maintenance engineers at 


the recent Milwaukee E.M.E. Industria 


Electrical. Exposition by M. F. jacobs (left), M. F. Jacobs Co., 
waukee, distributors of electrical instruments. 
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Cross-section and isometric graph sheets 
are included in the book as an aid in devel- 
skill in sketching. 

Problem sheets on conventional prac- 
tices employ current recommendations of 
the American Standards Associations. 
There are also studies in auxiliary views, 
sections, and dimensioning. The sheets on 
dimensioning include typical exercises and 
problems relating to the dimensioning of 
ictorial drawings. 

Cloth bound, the book is equipped with 
a special wire ring which permits work 
sheets to be removed. Each page is also 
perforated and punched for a three-ring 
binder. Size of sheets is 814 by 11 inches. 
There are 52 work sheets, in addition to 
the instruction sheets and problem assign- 
ments. 

The book is Problems in Engineering 
Drawing, Series I, by A. S. Levens and 
A. E. Edstrom. It is published by the 
McGraw-Hill Book Company, 330 West 
42nd Street, New York, 18, New York. 
Price $2.50. 


MANUFACTURERS 
a 


G-E PROMOTIONS 


Three well known sales executives at 
General Electric’s Nela Park have been 
advanced to new posts as part of a reor- 
ganization program affecting home office 
operation of the G-E Lamp Department. 
They are O. H. Young, W. H. Robinson, 
Jr. and E. D. Stryker. P 

0. H. Young, who has been sales man- 
ager of all photolamp activities, will con- 
tinue in that capacity. In addition, how- 
ever, he will assume new duties and re- 
sponsibilities assigned to him as part of 
the lamp department’s eastern sales di- 
vision activities. 

W. H. Robinson, Jr. has been named 
sales manager of electric discharge lamps. 
He has been active in all recent fluor- 
escent activities conducted by G-E Lamp 

Partment and will continue in that 
work. In addition, he will be responsible 
for similar work on all other electric. dis- 

lamps except the germicidal and 
glow types. 

ED. Stryker has been named. sales 
Manager of lighting equipment promotion. 

Rew responsibilities he will con- 

his activities with fixture manufac- 
turers and take on such other duties and 
Msponsibilities as may be assigned to him. 
ALL. Scaife has been appointed adver- 
and sales promotion manager of 
Sappliance and merchandise depart- 
ment. Mr. Scaife, who succeeds B. W. 





_“uliock, who has resigned, will also con- 


ln to serve as merchandising manager. 
/ lS Mew capacity, he will be in charge 
t all Advertising, sales promotion and 
bi ing plans connected with the 
of G-E major appliances, traffic ap- 
and construction material. As- 
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“Mr. Tops,"’ The 
Paragon Symbol 
of Top Quality. 





peatomatic WEATING, VENTILATING, LIGHTING, 
PUMPING OR FLUSHING OPERATIONS 


Paragon 700 Series Time Switches are equipped 
with 6 calendar dials which make one complete 
revolution every 7 days. Dial trippers can be inde- 
pendently set for different daily ON and OFF sched- 
ules. Settings can be made in advance for an entire 
week. Any day or days operations may be omitted 
entirely on a pre-set program. 
















Each day of week clearly separated from other 
days; graduated into hours and half hours; day and 
night distinctly separated. Operations from ON to OFF 
or from OFF to ON can be set as close as three hours 
apart and can be sepa- 
rately adjusted through- 
out each 24 hour day in 
the week. 


Write for a complete 
engineering bulletin. 


PARAGON ELECTRIC 
COMPANY 

710 Old Celony Building 

. Chicago 5, Wlinois 


















SEE YOUR JOBBER 
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Without 


disturbing 
Conduit 





Only with Kondu can you 
take out one fitting and put 
in another, without disturb- 
ing conduit. Every Kondu 
box is a union, 


Only with Kondu can you 
use ANY kind of conduit at 
ANY outlet. 


Vibration - proof, . Kondu 
holds permanently tight. 
Practically unbreakable — 
100% re-usable. Write for 
the Kondu Catalog. 






KONDU CORPORATION 
Erie, Pa. 
KONDU MFG. CO. LTD., Preston, Ontario 




































W. H. Robinson, Jr. 





E. D. Stryker 


sistant manager of the division will be 
George B. Park and E. F. Vickery will 
be operating manager. 

Paul L. Chamberlain has been ap- 
pointed manager of sales for the Re- 
ceiver Division of G-E’s Electronics De- 
partment. He will make his headquarters 
at Bridgeport, Conn. 

Henry A. Crossland has been appointed 
assistant to the manager of the Govern- 
ment Division of the Electronics Depart- 
ment. He will be located in the Wash- 
ington D. C. office. 

James D. McLean has been appointed 
manager of sales for the Transmitter Di- 
vision of the Electronics Department. He 
will have headquarters at Schenectady. 

C. W. Hackenyos has been appointed a 
district electronics representative in the 
Atlantic District with headquarters at 
Philadelphia. 

C. A. B. Halvorson, consulting engineer 
for the G-E Lighting Division at Lynn, 


Mass., and one of the outstanding leaders | 
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INDUSTRIAL REFLECTOR 
@ All time favorites . . . that’s the 
way contractors feel about the 
MULTI line. They have good rea 
son too—MULTI is complete—they 
can get the proper unit for any type ALLI 
of installation—maintenance is. sim- 
ple—no after worries. Here is your 
modern, flexible line of Reflec'ors J. 
that gives long - time service and Allis- 
better lighting. 
has b 
@ Send for Complete Catalog” oa 
MULTI |: 
=e Wis. 


ELECTRICAL MANUFACTURING GDI >... 
1840 W. 14TH ST., CHICAGO 24, ILL 


INFRA-RED RAy 


DRYING e BAKING e DEHYDRATIN 


















Radiant Energy, The Modern Method Cut 
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pany. He is holder of more than 100 
lighting’ patents, including the G-E 
sodium, mercury and Form 79 incandes- 
cent luminaires, and invented the control 
mechanism which allowed the famous 
luminous arc lamp, developed by the late 
Dr. Charles P. Steinmetz, to be placed on 
the market in 1903. He later developed 
| the ornamental luminous arc lamp for 


“white way” business street lighting, in- 
troduced by him in 1910. 

A new building for the General Elec- 
tric Company’s Research Laboratory, 
which will afford some 50 percent more 

| space than present facilities provide, will 
be erected near Schenectady at a cost of 
$8,000,000, it was announced recently by 
Charles E. Wilson, president. Construc- 
tion will begin as soon as WPB approval 


. can be obtained. 

1e 

ne 

a- 

oY 

a ALLIS-CHALMERS APPOINTMENTS 
a J. C. Schaefer, field engineer of the 


Allis-Chalmers Pittsburgh district office, 
has been appointed branch office manager 
at Youngstown, Ohio. He will succeed 


a) E. H. Legler, who has been transferred 
to the electrical department at Milwaukee, 

oe Wis. 
tt L. E. Stacey, field engineer of the 
. Pittsburgh district office, has been trans- 
j MEV ferred to Wheeling, W. Va., as a resident 





ome field engineer. 
Grant M. Hinkamp has joined Allis- 
Chalmers as an industrial engineering 
specialist. He was formerly with the 
Stone & Webster Engineering Corpora- 
aT ? 
Charles F. Codrington has been ap- 
pointed assistant to the manager and A. E. 
Caudle has been named sales manager of 
the Blower and Compressor Department. 






a 
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WESTINGHOUSE APPOINTMENTS 


The Board of Directors of Westing- 
house Electric Corp. has elected three 
vice presidents to head the treasury, law 
and patent departments, and lamp manu- 
facturing and lighting equipment divisions. 
They are L. H. Lund, who has been 
Weasurer since 1941; William E. Miller, 
Who had been general attorney in charge 
Of the law and patent department since 
| 1944, and Ralph C. Stuart, in charge of 
the ey Lighting Divisions. 

t. Lund and Mr. Miller have their 
offices in Pittsburgh. Mr. Stuatt will ad- 
minister the four plants of the Lamp Di- 
Vision at Bloomfield, Belleville and Tren- 
» N. J. and Fairmont, W. Va., and the 
agnting Division’s Cleveland plant from 
Lamp Division headquarters at Bloom- 
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tank W. Godsey, Jr. has been ap= 
med manager of the New Products 
m.° Mr, Godsey replaces G.. H. 
roodard, who has been transferred to 
— Philadelphia. as manager of the 
ion Gas Turbine Division. His 
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FEEDRAIL 
"] 00" 


— Adaptability 


You tell us where, and we will tell you how Electric Feedrail can 
serve your cranes, hoists, movable tools, lights or test lines. 


Electrification of curves, transfers, turntables for cranes and 
hoists are all in the day's work for Feedrail. 


When you plan production layouts, you can get more produc- 
tion from fewer portable tools such as drills, reamers and polishers 
by using Electric Feedrail. Fixed outlets and long cords are elimi- 
nated. You just slide the electrical equipment along overhead and 
bring it down to the work. 


Electric Feedrail'is built for continuous heavy duty service. Bus 
bars are enclosed and protected against 
dust, shorts, and mechanical injuries. 


Workers are protected from dangerous 
contact with exposed live parts. 


Why not ask us to-send an engineer to 
look over your. plant layout? 


= ASK FOR ELECTRIC FEEDRAIL 
FEEDRAIL "60" CATALOG NO. 15 


FEEDRAIL CORPORATION 





Subsidmyry of Russell & Stoll Company 
125 BARCLAY STREET - NEW YORK 7, N.Y. 












Practical 
computations 
for 
electrical coils 
and conductors 


This valuable book brings 
together in one volume for 
the first time extensive ma- 
terial for the theoretical and 
numerical computation of 
coils and conductors. Espe- 
cially important is the treat- 
ment of cylindrical coils 
without iron cores, and 
heavy conductors. Among the many prob- 
lems taken up in detail are magnetic field 
strength, self- and mutual inductance, me- 
chanical force, skin effect and eddy-current 
loss. Besides including many helpful illus- 
trative examples, the book gives a con- 
siderable number of curve sheets of useful 
numerical values. 


Just Published 


ELECTRICAL COILS 
and CONDUCTORS 


Their Electrical Characteristics 
and Theory 


By HERBERT B. DWIGHT 
Professor of Electrical Machinery, 
Massachusetts Institute of Technology 


348 pages, 514 x 814, 85 illustrations, $5.00 


H. B. Dwight’s work in electrical problems is 
well known in engineering circles. Now this 
authoritative material on the theory and practice 
of electrical coils and conductors, with extensive 
reference material, is easily available in this 
important new . 

This book places at your fingertips the equip- 
ment you need for complete, accurate computations 
—hboth theoretical and numerical—for every type 
of electrical coil and conductor. 


Full data on these important problems: 
@ Magnetic field strength 


@ Self- and mutual inductance 
@ Mechanical Force 
@ Eddy-current loss 


with closely related material on 


Bus bars, cables, Cable and wire 
and other vari- sizes 
ously shaped Skin effect 
conductors Sag calculations 


Strap conductors 
Armature windings 
Graphical flux plot- 

ting 

For its precise descriptions of electrical char- 
acteristics, its hundreds of formulas and computa- 
tions, its useful tables and diagrams, its curve 
sheets, illustrative examples, etc., this is the book 
on electrical coils and conductors you have been 
looking for! 


SEE it 10 days 


Ground resistance 
Heat transfer 
Proximity effect 
Reactance curves 


SEND this coupon 





McGRAW-HILL EXAMINATION COUPON 
McGraw-Hill Book Co., 330 W. 42nd St., N. Y. 18 
Send me Dwight’s Electrical Coils and Conductors for 10 
days’ examination on approval. In 10 days I will send 
$5.00, plus few cents postage, or return books postpaid. 
(Postage paid on cash orders.) 


on 
NOMO ..ceseccccscrescecccercecsecvsccssecers eoecevecs 
BAGEONS occ cccecceercscecvvcvecveceses seeceseeovcoeses 
City and State .......-.ccccovescccvccescese ereescecees 
* QOMPANY 2 occ ecccccecvccceveeveve Oevecerecesceceersess 
FORO a oionn so ono no sccs sgn vencebepersncdhinses EC 7-45 


(Books sent on approval in U. 8. only.) 















R. C. STUART 


headquarters will be at the Pittsburgh 
office. 

C. E. Stephens, vice president, has re- 
tired from active service with Westing- 
house after 45 years of service. After 
several years of work as an apprentice 
and engineering student. Mr. Stephens 
entered the engineering department 
where he worked on the development of 
motors. After a short time on this work 
he was made manager of the arc lighting 
section of the engineering department and 
later made manager of the illuminating 
section of the sales department. In 1917 
he was transferred to the New York 
Office as manager of the supply depart- 
ment. Later he was made manager of the 
central station division of the New York 
Office and in April 1925, was made 
manager of the New York district. 
In 1930 he was elected commercial vice 
president in charge of the districts in the 
Atlantic Division. In 1932 he was elected 
vice president of the company, in which 
capacity he served until his retirement. 


WESTINGHOUSE SUPPLY CHANGES 


Announcement has been made of the 
appointment of John A. Vassar as general 
service manager of the Westinghouse 
Electric Supply Company. Mr. Vassar 
will have offices in New York. He will 
be responsible for the Supply Company’s 
nation-wide service department opera- 
tions, including home appliances and 
radios. 

Charles R. Lee, formerly manager of 
the Branch in Miami, Fia., has been ap- 
pointed manager of the New Orleans 
Branch. 

C. M. Reynolds has been appointed 
manager of the Corpus Christi, Texas, 
branch. He is the. first manager of this 
branch. 

L. J. Clay has been named manger of 
the San Antonio, Texas branch. He 
joined the company the first part of this 
year. 

The appointment of G. H. Lineberry 
as apparatus and supply manager for the 
Pittsburgh District has been announced. 

Albert L. Wiegenstein has been made 
apparatus and supplies manager for the 
North Pacific District. He will make his 
headquarters in Seattle, Wash. 














110-Volts A.C. from Direct Current 


with KATOLIGHT ROTARY KOK. 
VERTERS Change 32, 110 or 220 volis 
D.C. to standard 110-volt, 60-cycle A.C, 
for operating radios, electronic & sound 
apparatus, electric signs, A.C. appl. 
ances, etc, 





KATO ROTARY KONVERTER, 225 Watts 
Pioneers in the Building of Small Rotary Converters 


At present Kato’s entire production 
must be directed to furnishing convert 
ers on priority orders. 

Also manufacturers of A.C. and D.C, 
generators ranging from 350 watts 
through 25 K.W.; power plants; Fre 
quency Changers; and Motor Gener. 
ator Sets. Fol 


KATO ENGINEERING CO. jf 2. 
645 N. Front St., Mankato, Minnestota | ‘ector 
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, walation on MEGMES 


SOLAR ELECTRIC 
CORPORATION 


WARREN, PENNSYLVAN| 
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ACA ELECTIONS 


Frank M. Folsom, who has been vice 
president, in charge of RCA Victor Di- 
vision since January 1944, was elected 
executive vice president in charge of 
RCA Victor Division at a recent meeting 
of the Board of Directors. At the same 
time John G. Wilson was elected operat- 
ing vice president of RCA Victor Di- 
vision. 

Mr. Folsom joined RCA after serving 
in Washington as Chief of the Procure- 
ment Branch of the Navy Department. 
In addition to being in charge of RCA’s 
manufacturing division, he is a director 
of RCA, and of the National Broadcasting 
Company. 

Mr. Wilson has been in charge of Fi- 
nancial. Administration of the RCA 
Victor Division for the last year. He 
came to RCA from Chicago: where he 
had been executive vice president of the 
United Wall Paper Co. 
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EXECUTIVE CHANGES AT 
ROBBINS & MYERS 


Following notification by C. H. Clark, 
vice president, that he will retire at the 
end of this fiscal year, the Board of Di- 
rectors of Robbins & Myers, Inc. has an- 
nounced three executive changes effective 
immediately. 

A. W. McGregor, who joined the Pro- 
duction Control Department in 1919, has 
been elected executive vice president, F. 
W. Smith, who started as an engineer in 
the Motor Division in 1911, has been 
elected vice president, and W. J. Helmer, 
who has been a salesman since 1916, is 
now general sales manager. Headquar- 
ters for all will be at the home office in 


Springfield, Ohio. 





SQUARE D TO OPEN 
PLANT IN MEXICO 


F. W. Magin, president of Square D 
Company has announced that the forma- 
tion of Square D de Mexico, S. A., to 
manufacture electrical distribution and 

 Catrol. equipment for the Mexican 

is in process of completion. Square 
D de Mexico will be owned jointly by 
the United States Company and prominent 
Mexican industrial leaders who have 

id experience in Mexican electrical 
Tequirements, Mr. Magin said. 

_wuicers of the company will be residents 
exico, according to Mr. Magin. He 
and, W. Mercer, vice president and 
miktal sales manager of the domestic 
wmpany, will represent Square D Com- 
aby on the board of directors. 

_ > Plant equipped with the latest type of 
; akan machinery will be built in 
Mexico City, DF., as quickly as arrange- 
ments"tan be completed, Mr. Magin said. 
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PRODUCTS 


WIRING SPECIALTIES 





Make Fullman Your Source of Supply for 
Floor Boxes and Wiring Specialties 


Fullman "Latrobe" Products have performed efficiently and 
economically during the war emergency and can be depended 
upon to maintain leadership in the approaching long swing 
peace market. 





No. 284 Nozzle 
Duplex Receptacle Nozzle with '," 
brass pipe extension. Very compact. 
Also furnished with 34"' pipe extension. 


No. 130 Floor Box 


Right for use in concrete and wood 
finished floors. Quickly installed, water- 
tight and lasting. 





No. 470 "Bull Dog” 

Pipe or Conduit Hanger 
Economical and efficient for hanging 
2", %"" and I" pipe or conduit to 
eams up to %" thick. Made 
of high grade malleable iron. 


No. 480 “Bull Dog" 
Armored Cable Support 
Convenient for —— armored 
cable in factories or other buildings of 
steel construction. Permits cable to 

run at any angle. 





“Bull Dog" 
Insulator 

Supports 
For fastening 
“aeh ere or glass 
nsulators to ex- 
posed steel frame- 
work, Four sizes. 


Keystone 
Fish Wire 


Dependable quality 
flatsteelwire. 







Tem exactly 
right. Ten sizes. 
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There Is 
A Profit For YOU 
In Automatically 
Turning ON and OFF 
ELECTRIC SIGNS — 
LIGHTING SYSTEMS 


And Dozens of Other Applications 
with the 


2200-Watt AUTOMATIC 
Self-Starting TIME SWITCH 
Single Pole—MODEL 120 
$12.00 
Why buy LESS 


when you get the MOST 
in AUTOMATICS 


Prices Subject to Usual Discount & Terms. 


Write for Information 


AUTOMATIC 
Electric Manufacturing Co. 
TIME SWITCHES—FLASHERS 
MANKATO @ MINNESOTA 
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ELECTRICAL 
Cam CONNECTORS 


WHAT WE SAVE IN WEIGHT 
YOU SAVE IN COSTS 


Most value per dollar... 
service and satisfaction. 


most 
Figure 
it out . . . you're -way ahead be- 
cause ILSCO PRODUCTS are 
12%, 
50% 
75% 
99% 
100% 


cooler 
lighter 


lower price 
pure electrolytic copper 
conductivity 





Write for 32-page illustrated catalog. 
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ILG NAMES FOUR NEW 
SALES ENGINEERS 


The Ilg Electric Ventilating Company 
of Chicago, Ill, has opened new branch 
offices in Grand Rapids and Knoxville and 
appointed new sales engineers in Dallas 
and Philadelphia. 

The newly appointed Dallas sales engi- 
neer is Marvin Gardner. Before joining 
Ilg he was. the head of the ventilating de- 
partment of the Ingalls Shipbuilding Cor- 
poration, Pascagoula, Miss. 

George A. Innes has been appointed a 
sales engineer under C. Warner Smith 
manager of the Philadelphia Office. 

The new branch office in Knoxville. 
Tenn. is under the direction of Roy H 
Mackay, who for the past four years 
acted as associate engineer for the U. S 
Bureau of Reclamation, Washington, 
D.C. 

J. W. Pulte has been named manager of 
the Grand Rapids, Mich. branch. Before 
joining Ilg, he was field engineer in 
Western Michigan for the Detrex Corpo- 
ration, Detroit. 


BUCHANAN RESEARCH 
LABORATORY REORGANIZES 


Stephen N. Buchanan has incorporated 
the Buchanan Research Laboratories, with 
offices at 2 West Jersey Street, Elizabeth, 
N. J. All of the business of the former 
Laboratory of Newark, N. J. has been 
taken over by the new corporation. Mr. 
Buchanan is president and heads the new 
corporation’s research and development 
projects in the field of radio, telephone, 
television, aircraft and general com- 
mercial wiring uses. ; 

Chairman of the Board is Clarence R. 
Sandford, president of the Elizabethport 
Banking Company and executive vice 
president is Frank C. Sterck, who has 
been associated with Buchanan Labora- 
tory since 1941. 


Walker Brothers of Conshohocken, Pa. 
announces the appointment of C. A. Scott 
as vice president in charge of Wire Mill 
Operations. Mr. Scott is well known in 
the electrical construction field having 
been connected with the Insulated Wire 
Division of the B. F. Goodrich Company, 


| sales. manager with the Buffalo factory 


of the Rome Wire Corporation, later 
General Cable Corporation, and for the 
past nine years with the Rome Cable 
Corporation as executive vice president. 


Sylvania Electric Products Inc. an- 
nounces the appointment of Edward G. 
Adams Jr. of Roslindale, Mass. as assist- 
ant advertising manager of the Lighting 
Division of Sylvania. He will be in 
charge of the Advertising Department at 
Salem, Mass. 
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tions of models we're now 
making. 

We manufacture Volt- 
Ohm Milliammeters, Insula- 
tion Testers, Signal Genera- 
tors and Tracers, Industrial 
Analyzers, Voltage Testers, 
etc. 


SUPERIOR INSTRUMENTS CO. 


Dept. 156 
227 Fulton St. New York 7, N. Y. 




















ENGINEERS WANTED 
bail & 


Here’s an opportunity to join one 
of America’s largest manufactures 
of electronic and communication 
equipment. 

Radio 
*Electrical 
Electronic 

Industrial 
(Job evaluation) 
"Mechanical 
*Factory Planning 
Materials Handling 
Manufacturing Planning 


Work in connection with the manufacttte 
of a wide variety of new and adv 
types of communications equipment and 
special electronic products. 
Write giving full qualifications, 
or apply to: 


R. L. D., EMPLOYMENT DEPT. 


Western Electric ©. 


100 CENTRAL AV. 
| * Also: C. A. L. f 


Locust St. 
Applicants must comply with WMC regulation 
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Graybar Electric Company, Inc. has 
appointed J. F. Lee merchandising man- 
‘ager. in Metropolitan New York and 
Northern New Jersey. He will make his 
headquarters at 180 Varick Street, New 
York. J. P. Darcy will assist Mr. Lee 
in his new duties. 


The Aerovox Corporation in New 
Bedford, Mass., has named. Frank L. 
Marshall to its sales staff. He was for- 
merly assistant sales manager of Bundy 
Tubing Company of Detroit. 


The Waring Products Corporation, 
one of the subsidiaries of Reeves-Ely Lab- 
oratories, Inc., has taken offices at 331 
Madison Avenue, New York City. 


Copperweld Steel Company has trans- 
ferred Fred Brown, New England sales 
engineer to the home office at Glass- 


port, Pa., where he will assume the duties 


of staff engineer in the General Sales 
Department. 

H. M: MacDougal has succeeded Mr. 
Brown in the New England territory. 
He has been in the Sales Engineering De- 
partment of Copperweld at. Glassport. 


The Oliver Iron and Steel Corpora- 
tion of Pittsburgh, Pa. has appointed 
A, L. Perdue as Northern California dis- 
trict representative. Mr. Perdue was 
formerly lighting specialist in San Fran- 
cisco for the Westinghouse Electric Sup- 
ply Company. He has established his 
office at 260 Fifth St. San Francisco, 
Northern California district headquarters 
of the Westinghouse Electric Supply 
Company, distributors for the Oliver 
concern. 


Faraday Electric Corporation has an- 
nounced the appointment of Charles L. 
Hobbs as assistant general sales manager. 
For the past year and a half Mr. Hobbs 

acted in the capacity of Chicago 
Branch Manager. He will make his head- 
quarters at 11 South LaSalle Street, 
Chicago. 


Bentley, Harris Manufacturing Com- 
Pany of Conshohocken, Pa., has moved its 
Chicago office, formerly located at 440 
West Huron Street to 43 East Ohio 
treet. 

The Boston office, 10 High Street, is 
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=SORGE 
ge AIR-COOLED 


TRANSFORMERS 


for Contractors 


and Industrial Applications 


See: 





Priced according to a FAIR sales policy. 
Designed liberally for continuous service. 
Constructed for economical installation— 
wall or floor mounting: no extra brackets. 


1 KVA. 3-phase 


A large variety 
of standard types and 
special transformers 
to meet — 
special requirements 


V4 to 1000 KVA 
All voltages 





i Special 
Single phase Electronic device 
and poly-phase Transformer 





Standard 15 KVA 
l-phase 
Wall Mounting Type 





Standard 75 KVA. 1l-phase 


Special Furnace Transformer with 
just Floor Mounting Type 


adjustable tap changing switches 





SORGEL ELECTRIC CO., 836 W. National Ave., Milwaukee 4, Wis. 
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SILVER 
COATING 
EQUIPMENT 


For every type electrical re- 
quirement where silver coat- 
ings are needed! Also other 
metals. Write for folder! Or, 
call nearest office. 


RAPID ELECTROPLATING PROCESS, INC. 
1414 S. Wabash Ave., Chicago 5, Ill. 


621 Graybar Bldg., New York 17, N. Y. 
237 Rialto Bldg., San Francisco 5, Calif. 














AS LONG AS IT’S 


MADE BY Revere. 


IM SATISFIED 


” re 





“THERE'S NOTHING BETTER" 


Aluminum or steel 
high bay refiectors. 
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REVERE ELECTRIC MFG. ¢ 





{ 6017 BROADWAY © CHICAGO 40, ILL. 
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Lighting Techniques 


For Restaurants trrom pace 71) 


therefore, know color quality of the 
many light sources available, and be 
able to select the proper light source 
to complement the work of the decor- 
ator. (Color quality of light sources 
was discussed in the first article of this 
series, published in the January, 1945 
issue of Electrical Contracting.) 

Some of the more popular lighting 
techniques which may be used in res- 
taurants and cafes, and which will 
successfully combine light with archi- 
tecture and decorators, are shown in 
Figs. 2 to 7 inclusive. Many others 
can be created, to meet specific archi- 
tectural or decorative treatments as 
they are encountered. Again, it is 
stressed that it is important to know the 
light sources which are available. It 
is important to know the physical size, 
spectral quality, and lumen output of 
the light sources and the types of 
sockets, lampholders, wireways, trans- 
formers, etc. necessary for the opera- 
tion and the installation of these lamps. ° 
It is also important to know what ac- 
cessories, such as diffusing glass lenses, 
plastic sheets, color hoods, etc. are 
available. With a full knowledge of, 
these lighting devices, many new and 
unusual decorative effects can be 
worked out. The practical value of 
these unusual applications of light lies 
in the ability to create unusual decora- 
tive effects of a restful and pleasing 
nature. These in turn will attract and 
make satisfied customers. 

5. Coffee Shops. These are of two 
types. One, which is prevalent in 
larger cities, is a small shop with 
counter and table service, designed 
functionally to handle many customers 
in a relatively small square foot area. 
Fifteen or more footcandles of illumi- 
nation should be provided in these 
shops. Incandescent units recessed in 
the ceiling, augmented by some simple 
supplementary lighting, such as cof- 
fers, coves, etc., for ornamental effect, 
is applicable to these small shops. 

The other type is usually associated 
with a hotel. It is designed to provide 
faster service than normal main dining 
room service. Architecturally, and 
from a decorative treatment stand- 
point, it is similar to restaurants of the 
types discussed in item 4 above, and 
the same lighting techniques are ap- 
plicable for providing an adequate and 
comfortable lighting result. 

6. Main dining, banquet and supper 
rooms. This class of dining area is 
usually associated with a hotel, club, 
or institution, such as a private school. 
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How to 
select © operate ® maintain 
the right controllers for 


—e 





your electric motor power 


Here is your controller guide for selecting 
and using the control apparatus that will 
best harness your electric motor power to 
your load requirements. This book takes the 
guess-work out of control purchase and 
presents the operator with all the facts on 
controller operation and design. Hundreds 
of diagrams, illustratioms, curve charts and 
tables, together with a simple, direct text, 
instruct operating men, engineers, purchas- 
ers of control on each detail of proper 
selection, operation and maintenance. 


Just Published! 


CONTROLLERS 
FOR 
ELECTRIC 
MOTORS 


By Henry Duvatt JAMES 
Consulting ngiose, Pittsburgh, 
a. 


and Louis Epwin MARKLE 
Design Engineer 
324 pages, 6Y, x 9%, 276 fig- 
ures, 6 tables, $3.50 





This book brings you up to date on the 
latest control apparatus—new uses of the 
electron tube, magnetic contactors, time-limit 
method of acceleration, development of plug: 
ging control, and of the Regulex, Ampledyne 
and Rotorol, and new types of time-delay 
overload relays. Here is analysis of popular 
commercial types, and most successful meth 
ods of accelerating motors, speed control, 
mechanical and dynamic braking, regenera 
tion, and voltage control for d-c motors, 
with special sections on protective devices, 
national codes, installation and maintenance, 
and future control developments. 


Detailed information on: 

Functions, types, advantages and limitations of 
magnetic contactors 

De-ion principle of are rupturing ; 

Use of two power tubes to give more uniform 
d-c power 

Time-limit methods of accelerating motors 

Motor-generator control of motor voltage 

New types of time-delay overload relays 


@ There is a section on how to read controller 
diagrams, and a section devoted to future contra 
developments describes new developments 
World War II, electron-tube control, variable ft 
quency, hydraulic gear, the use of telephone de 
vices and practice, radio signals, etc. 


See it 10 days " Send this coupot 





McGRAW-HILL EXAMINATION COUPON 
McGraw-Hill Book Co., 330 W. 42 St., N. Y. C. 18 
Send me James and Markle’s Controllers for a 
Motors for 10 days’ examination on approval. In 10 4 
I wil send $3.50, plus few cents postage, or return 
postpaid. (iostage paid on cash orders.) 


NNOMO cevccscccccccccccccccscccccccccccccccsvesmrem 
BGATESS cccccccvccccccccvcccccvedcveecccccs ess srel ange 
City and RAL ov ceccccccccvccccccccceeccccsessenmm Do 
COMPANY ccccccccvcccccccccscccccccccescssseeseine oe 
Meals dias cactus HA Ccaeceaks <4ers se Be 14 
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Practice is to create a dignified, stately 
and refined atmosphere in this class of 
dining room. The majority of the 
older rooms are of traditional design. 
Lighting fixtures should harmonize 
with these architectural details. When 
the lighting fixture design will permit, 


. concealed or well shielded light sources 


should be incorporated in the fixtures 
to provide the desired lighting result. 
If adequate lighting: cannot be obtained 
from these fixtures, other techniques 
should be used to provide a uniform 
lighting intensity. Such techniques 
may involve coves, wall urns, recessed 
lens units, or concealed pinhole type 
spotlights. 

7. Bar-Cafes. Public dining areas 
which specialize in food and drinks are 
covered by this classification. Bar- 
cafes consist of a main dining area, 
and a bar for mixing and serving 
liquors, cocktails, wines and beer. The 
bar may be the feature attraction, or 
may’serve as an accessory only. The 
bar should be accentuated with light to 
create a feeling of life and sparkle 
when it is the feature attraction. The 
effect should be one of cheerfulness and 
sunlight, but without the effect of 
glare. Light sources having an abun- 
dance of yellow and orange radiation, 
properly concealed, will produce this 
effect. 

Lighting techniques which have al- 
ready been discussed in item 5 are 
suitable for lighting the dining area of 
bar-cafes. 

8. Night Clubs. The typical night 
club features dining, dancing and en- 
tertainment. It is usually a show place, 
with much emphasis put on decora- 
tions, Lighting can play its part here, 
by adding color and sparkle as desired. 
Flexibility in lighting intensities 
and lighting effects is the keynote 
throughout. Spot and floodlights, both 
with and without color frames, should 
be provided to light the dance floor. 
Equipment should be provided which 
will produce a uniform illumination of 
ten footcandies of undistorted color 
quality throughout the entire area. 
This lighting equipment should be con- 
trolled by dimmers, or flexible switch- 
ing arrangement, to permit varying in- 
tensities of illumination. In this way, 
floor show attractions can be featured, 
and color effects accentuated. 

Every effort should be made in light- 
ing night clubs to provide maximum 

ility in lighting intensities and 

in lighting results. Best results can be 

when the lighting equipment 

and light sources are made inconspicu- 

0s, 80 that the results only are accent- 

ated without the spectator beirig made 
conscious of the mechanics involved. 
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Sherman Type S-O 
Solderless Lug 


pend Range 
Part Cap. Wire Sizes 
No. N.E.C, Max. Min. 
SO-8 35 8-14 
SO-4 70 4 14 
SO-1/0 125 0 3 
SO-4/0 225 0000 0 
SO-500° 400 500M 250M 
CM CM 
, the i ents 
R n Aden jesaler® 
Shermg im, ure 
u 
Soles indus) ‘ect RICA 
entle he 
yech | OR 
PrynTRACT™ 


LuG thar 


Speeds Up 


phe Job 


See that big hex head, slotted 
screw? You can tighten tliat up 
with wrench, pliers, or screw- 
driver — whichever is at hand. 


That screw forces a movable 
pressure plate down on the wire. 
No chance for the wire strands 
to separate. The pressure plate, 
which is the full length of the 
barrel, compresses the strands— 
grips them between large, ser- 
rated surfaces which insure a 
connection that is mechanically 
strong and electrically efficient. 


Yes, you can make fast time when 
you use this big, strong Solder- 
What’s more, when 
you’re done, you. know the job 


less Lug. 


is right. 


A lot of good Electrical Contrac- 
tors are using this Sherman Lug 


today. They KNOW that it pays! 


H. B. Sherman Mfg. Co. 
Battle Creek, Michigan 


Sherman 


Solderless Lugs . . . Soldering 
Lugs . . . Wire and Cable Con- 
nectors . . . Fixture Connectors 
. . « Ground Clamps and Fit- 
tings . . . Electrical Terminals 
. . « Battery Connectors . . . 
Splicing Sleeves... 3 age a 


Connectors. 
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CO TS 
Millions of Steel 


IFFY CLIPS 


Serving the Electrical Industry 









Specify 
MINERALLAC 


HANGERS, CLIPS, 
STRAPS, BUSHINGS 


Expert design, choice 
materials and con- 
trolled manufacture 
have built ‘‘top-service 
and longest life” into 
Minerallac Electrical Spe- 
cialties. That’s why the elec- 
trical industry ‘‘prefers Miner- 
allac”....in steel and Everdur for 
hanging pipe, conduit, BX cable, etc. ‘ 


Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 


25 North Peoria Street— Chicago 7, Illinois 


MINERALLAC 


ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK 


h 3-Conductor 


Soldering Angle 
Lug P 



















Single 
Conductor 
Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES ¢ ALL 
SHAPES © ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS * SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


—— «xk «(OU 


RUSGREEN MFG. CO. 


Mich. 


14260 Birwood Avenue ° Detroit 
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We Wired a Wind 


Tunnel [FROM PAGE 63] 


brass soldering terminals. A cover or 
clamping plate is provided covering all 
and held by bolts as shown by Fig. 2. 
In installing, a conductor coming from 
the flexible conduit outside is soldered 
to the outer end of the pin. At the 
same time, the corresponding wire 
from the flexible cable inside is sold- 
ered to the inside end of the pin. There 
are many of these pins to a fitting, 
though only one is shown in the sketch, 
from 19 to 31 pins per fitting as a 
matter of fact. When the connections 
are made, the plate and gasket assem- 
bly is pushed into place in the box and 
the cover put on, the whole assembly 


being brought tightly together by bolts. | | 


Fittings like these are used over 
various parts of the tunnel shell, in- 
dividually and in groups. The great- 
est number at any one point are 
brought in immediately under the 
working sphere, through a single large 
pot as shown in one of the photographs. 

Double precautions were taken by 
the contractor in pulling and marking 
control’ wires, for in such an intricate 
system a single error might well cause 
the loss of much time in remedying the 
error. Colored wires were not obtain- 
able in sufficient variety, so every con- 
ductor was cut to predetermined length 
and tagged at both ends. After the 
wires were pulled, every one was 
tested through by telephone to see that 
it was connected to the right terminal 
at the panel. 

There are three operating conditions 
on the main shaft calling for a certain 
speed control routine. (1) a-c only. 
(2) d-c only. (3) combined a-c and 
d-c. 

On a-c only, control is through the 
operator at the console, exclusively, 
through a remotely controlled liquid 
rheostat, see Fig. 3. There are three 
Transite cylinders containing water, 
one for each of the three phases. Term- 
inals are immersed at each end of the 
cylinders. The upper terminals are 
movable, being motor operated and 
remotely controlled by pushbutton at 
the console. In that manner, the 
operator raises or lowers the upper 
terminals at will, varying the distance, 
and consequently the resistance be- 
tween them. 

On d-c only, the»speed is controlled 


‘by the operator at the console through 


a remotely controlled gang rheostat. 
On the combination of a-c and d-c, 
the d-c is controlled remotely from the 
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TURN 
ANYTHING 
ELECTRICAL 
ON & OFF 
f REGULARLY 
The TORK CLOCK CO., Inc. 
MOUNT VERNON, NEW YORK 











@rrux 


for SODERING 
Silver Sodering 


WELDING 
L. B. ALLEN CO., INC. 


6715 Bryn Mawr Chicago, 31, Ill. 











DRILL CONCRETE THE EASY WAY 







WODACK "DO-ALL" 
ELECTRIC HAMMER AND DRILL 


Saves time and labor installing expansion anchors. 
Two motions—reciprocal for hammer drilling—ro- 
tary for twist drilling. Drills masonry to 134”. dia., 
metal 34”. Easy to maintain. Universal motor, runs 
direct from lamp socket. Weighs 15 Ibs. Star drills 
in 17 diameters. ‘Also chisels, bull points, etc. Ask 
for bulletin. 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago 44, Ill. | 
Telephone AUstin 9866 








LAMP ANNUNCIATORS 


Kirkland Bulls-I-Units are ideal 
for building lamp annunciators. 


Just provide the proper size h 
in. the. 











sembly is then ready for insté 
tion. Connect incoming wires 4 


place in service. 
Write for Catalogue 


THE H.R. KIRKLANDCO. MORRISTOWN, Na 








: iil 
Burned Out or Broken Electric 
Heating Elements if 





panies, etc. 











ARMSTRON dute’ co., eet Minneapolis. Minn. | 
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console, but the a-c is’ an .automatic 
function of the second sequence and 
additional load is shifted from the d-c 
motor to the a-c motor automatically. 

Among the responsibilities of. the 
electrical contractor was the assembly 
of the motor generator set supplying 
direct current to the large direct cur- 
rent motor. This machine was too 
large to ship as a unit and the various 
knocked-down parts had to be as- 
sembled on the foundation. 

In checking the equipment we dis- 
covered that one end of the generator 
shaft had been very slightly bent in 
the form of a bulge at the bearing 
point, being out of line in the center of 
the bend eleven one-thousandths of an 
inch. Time was an important factor 
and it was decided to try truing up 
the shaft by heating the concave side of 
the bend very carefully with an acety- 
lene torch, to see if the resulting ex- 
pansion of the metal on that side of the 
shaft would not bring it back into line. 
This was done and it worked satis- 
factorily, bringing the shaft to within 
0,001 in. of true. 

To those interested in statistics, here 
are a few. 

Over-all length (of rectangle) 179 ft. 

Maximum width 72.5 ft. 

Maximum diameter, 31.5 ft. 

Steel used in fabricating and erect- 
ing, 2,500,000 Ibs. 

Wind duct required 17 miles of 
electric-arc welding. 

Wall of steel plate almost 1 inch 
thick. 

Air speed, more than 700 miles per 
hour. 

Man-hours of labor on construction, 


over 100,000. 








Two men from Montana Power who 
contributed much to the meeting 
“rangements for Montana Chap- 
ter TAEI, Cecil Kirk, electrical engi- 


neer, and H. K. Dickinson, chair- 
man of the arrangements commit- 
tee, Great Falls. ® 
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..-and get these important advantages 


construction 


years’ experience 


+ + HHH 


Proper types and sizes for all applications 
High-efficiency, the result of scientific design 
Long life and low maintenance expense, obtained through sturdy 


Expert assistance with application problems, backed up by 30 


Convenient sales and service facilities 


® WANT THESE HANDY DESCRIPTIVE 


LEAFLETS FOR YOUR PROPOSALS? 








FLOODLIGHT 





PUBLICATION 





Heavy-duty, steel casing 
200 or 250 watts, Type L-29 
300 or 500 watts, Type L-30 
750 or 1000 watts, Type L-31 


Heavy-duty, cast aluminum 


200 or 250 watts, Type L-38 


General purpose, sheet aluminum 
300 or 500 watts, Type L-49 
750 or 1000 watts, Type L-43 


Sports and area, sheet aluminum 


750 to 1500 watts, Type L-68 


Area, open porcelain enamel 
300 to 1500 watts (Type L-45) 
(Type L-46) 


Handy, sheet aluminum 


200 watts, Type L-66 
Underwater 


100/250/400 watts (Type L-33) 
500/1000/1500 watts (Type L-41) 


























GEA-4303 
GEA-4304 
GEA-4305 


GEA-4325 


GEA-4311 ty 
GEA-4310 


GEA-4333 


GEA-4433 4 
GEA-4432 


GEA-4346 


GEA-4438 
GEA-4439 





Order individually by number, or in sets, from the G-E : 
Apparatus Sales Office or Agent that serves you. Or write ioe 
General Electric Company, Schenectady 5, N. Y. 


GENERAL & 
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EMPLOYMENT : 
BUSINESS : 


UNDISPLAYED 


(Not available for equipment advertising) 
10 Cunts a Worp. Minimum CHARGE $2.00 
Positions Wanted (full or part time individual sal- 
aried employment only), % the above rates pay- 
able in advance. 
Boe Numbers—cCare of nublication New York, Chi- 
cago or San Francisco offices count as 10 words. 
Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. E. 








SEARCHLIGHT SECTION 


(Classified Advertising) 


“OPPORTUNITIES” : USED OR RESALE 


New advertisements received by July 23rd eppeor in August issue, subject to space limitations. 


DISPLAYED 
Skene with border rules for prominent 
display of advertisements. 
The advertising rate is $7.50 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 


advertising inch is measured %” vertically on 
yon column, 3 columns—30 inches—to a page. 

















POSITION VACANT 


ESTIMATOR-ENGINEER: Age 28 to 40 pos- 

sessing supervisory and sales ability for well 
established electrical contracting firm; Chicago- 
Kansas City district; to estimate wiring jobs 
large industrial, commercial and institutional 
buildings. Steady position for right man. Give 
age, experience, education, salary expected, 
snapshot and when available. P-342, Elec- 
trical Contracting, 520 N. Michigan Ave., Chi- 
cago 11, Il 


REPRESENTATIVE AVAILABLE 














WANTED: CONTACT with manufacturers of 

electrical industrial equipment desirous of 
representation in New England. Write RA-343, 
Electrical aime 330 W. 42nd S8t., New 
York 18, N. 





UNIVERSAL TOOLS : 
Dandy 8-piece set: CEETEE Pliers, Waterpump = 
Pliers, Master-Ratchet Pipewrench, Needlenose = 

Crescent Wrench, Diagonal Cutters, Claw or 
Pein Hammer, Plastic Screwdriver.—$14.85. “‘Im- 
mediate nent = , vot by Air to Anywhere 
= —USA. Remit with order. Price List and Order 
= Blank Free. Mail Now! If it’s Tools: Remember— 
= We have it, Can Get it or it isn’t Made. 
E UNIVERSAL. TOOL COMPANY 


H 
1527 Grand EC., Kansas City, Mo. de 
. 








63 CURLEW ST 
ROCHESTER.1,N.Y 








ALBERT KAHN ASSOCIATED 
ARCHITECTS & ENGINEERS 


needs 


ELECTRICAL ENGINEERS 
DRAFTSMEN 


with experience in 
LIGHTING and POWER 
for 
INDUSTRIAL - COMMERCIAL 
INSTITUTIONAL BUILDINGS 


State Experience and Salary Desired 


Applicants must meet 
Wear Manpower Requirements 


Address Inquiry to 
345 New Center Building 
Detroit 2, Michigan 














| WANTED 

















DESIRE TO PURCHASE 


NECESSARY TOOLS AND DIES 


For the manufacture of table fans, motor lamina- 
tions, motor parts and bell sformers. In your 
fetter describe fully what you have to offer and price. 


W-340, Electrical Contracting 
330 West ‘42nd St., New York 18, N. Y. 


Electrical Engineer 
—Transformer Design 
Specialists 


Chicago Transformer Manufacturer offers 
excellent present and postwar position for 
an electrical engineer who has had trans- 
former design experience on large and 
small, power, distribution, and air cooled 
industrial and public utility transformers. 
This company is fifty years old and is 
enlarging its manufacturing facilities. Right 
man has opportunity of establishing life- 
time connection with exceptional future 
and high salary. Communicate in writing, 
giving experience, etc. We will arrange 
for personal interview at our expense. All 
replies will be kept strictly confidential. 
Write 
P-341, Electrical Contracting 
520 North Michigan Ave., Chicago 11, III. 























“SEARCHLIGHT” is Opportunity Advertising .. . 


1—to help you find what you want. 
2—to help you sell what you no longer need. 
For every business want THINK “SEARCHLIGHT” First 











Safety in the 
Operating Room 


[FROM PAGE 19 


remedy we might be justified in cop. 
tinuing on with the equipment now be. 
ing used in most hospitals. However, 
should you be called upon to explain 
to the relatives. saddened by one of 
these so-called unfortunate occurr, 


how could you tell them that even | 


though there are definite means 

of alleviating the hazard through the 
use of proper precautions and equip. 
ment, it is considered unwise to spend 
the money and effort to make the neces. 
sary changes because explosions are 
not very frequent. 

As you will note from the table of 
gaseous anesthetics, all excepting 
chloroform and nitrous oxide are highly 
combustible. Chloroform, while com. 
monly used during the past, has lost 
favor and is seldom used today largely 
because of the effect it has upon the 
lungs. Most surgeons will agree that 
deaths resulting from post operative 
pneumonia are more numerous than 
those resulting from explosions, hence 
the decline in the use of chloroform. 
Nitrous oxide, commonly known a 
laughing gas, is seldom used by itself 
to induce anesthesia for operations of 


any consequence as its anesthetic effect . 


is not as complete as may be thought 
necessary. 

Possibly some one will eventually dis 
cover a gaseous anesthetic which wil 
not be combustible and will still pro 
duce complete anesthesia without im 
jury to the patient, but until that 
accomplished, and we have every re 
son to believe that day a long way off 
we shall have to use combustible gases 
of the present hydrocarbon family. 

Mixtures of these gases with aif, 
oxygen or nitrous oxide become & 
plosive when the percentages involved 
fall within the limits as shown in th 
table; therefore, if the mixture 
richer or leaner than the figures show!, 
it will not explode. The sad part 
it is that during every anesthesia it i 
necessary for the mixture of gas 
within the patient’s lungs to pass collr 
pletely through their explosive rangé 
twice, once at the start and again after 
the operation has been c 
Then too some mixtures stay neat tht 
upper limits of their explosive range 
during the anesthesia as a patient 
der an anesthetic must be given ® 
much oxygen as his body normally 
quires. Most of the larger hospital 
now use closed rebreathing apparatlé 
with cylinders of compressed oxys® 
nitrous oxide, ethylene, cyclopropalt 
carbon-dioxide and helium connect 
through a manifold chamber 
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supplies automatically various prede- 
termined mixtures of the gases through 
a rubber tube to a face mask adapted 
to fit over the patient’s face. Mixtures 
exhaled are passed through a rubber 
tube to a device which absorbs the 
carbon-dioxide and then to a rebreath- 
ing bag from where it is returned to 
the face mask. Obviously if the face 
mask fits well little gas is lost into the 
room, but that cannot be counted on. 
In many of the smaller hospitals less 
intricate equipment is used. In fact in 
some, ether is still being administered 
with the old-fashioned drip cone 
method with the vapors exhaled into 
the room. As you have already noted, 
the weight of ethylene is so near that 
of the air that it may gather in the 
least expected places once it has es- 
caped. Explosions have occurred in the 
unapproved types of surgical lamps 
supported from the ceiling over the 
operating room table and even in the 
electric clock cabinets. Mixtures of 
ethylene, nitrous oxide and oxygen are 
used more often than any other type 
of gaseous anesthetic as a general rule, 
but it is not uncommon to find indi- 
vidual cases where some other mixture 
is preferred or where no gaseous 
anesthesias are used at all. Some of 
the best equipped hospitals are using 
cyclopropane and oxygen mixtures 
practically exclusively for major opera- 
tions and cyclopropane gas is the bad 
boy of the lot as it is very unstable, 
being a ring compound. 

Many different ideas have been tried 
to reduce the number of accidents, 
some of which offer only a sense of 
false security to the staff. Statistics 
indicate that the ignition of these gases 
by electrostatic spark discharge is a 
hazard of approximately the same fre- 
quency of occurrence as ignition by an 
improper electrical installation, and the 
two causes are responsible for a very 
large percentage of the total number of 
these accidents and the correction of 
both is up to the electrical contractor. 

There are, of course, many details 
concerning both the purchase of proper 
supplies, apparatus and equipment for 
use in hospital operating rooms, and 
the training of the hospital personnel 
that are not covered by either this 
article or the complete standards as it 
appears unwise at this time to formu- 
late more rigorous recommendations. 
Undoubtedly the best precaution that 


_ ay hospital can take is to thoroughly 


acquaint their personnel with the facts 
concerning the dangerous character of 

aseous anesthetics and the need 
fo, complying not only with the present 
Fecommendations but also with addi- 
tional ones that will be adopted from 
time to time by the medical profession. 
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BUZZER TYPE 
CIRCUIT TESTER 





The Auth Buzzer Type Circuit Tester is a 
modern version of the old, familiar, elec- 
trician's test set—a pair of dry cell batteries 
and a door bell, strapped together, with two 
wire leads extending. 














Like its predecessor, the new circuit tester is 
intended for use in pairing cables, checking 
fuses and lamps, and making tone and con- 
tinuity tests. It may be used for testing all 
types of circuits of low resistance for open or nen be 
closed condition and various other applica- — 
tions. It should not be used on live or ener- 
gized circuits. 








Unlike its predecessor, the new unit is stream- 
lined in a slim, phenolic flashlight case with 
slide type cutoff switch and utility clip for 
fastening to the belt. It is equipped with a 
high pitch finest grade buzzer, 48" flexible in- 
sulated leads with test prods, and a canvass 
bag to enclose the complete instrument. Two 
standard size "D" flashlight cells are utilized. 

See your Wholesaler for prices—and ask for 
information on the complete Auth Line. 


ELECTRICAL SPECIALTY CO., Inc. 
422 E 53rd St., New York 22, N.Y. 
Offices in principal cities 
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DOZGY More Capacity 


THROUGH THIS SPEEDY SQUARE T} CONVERSION PLAN 





e The old trim and interior were removed and existing wiring 
pulled out. By rewiring with thin-wall wire, existing conduit could 
be used. The new Multi-breaker interior provides 20 circuits. The 
changeover required less than 24 hours. 


@ Here was an obsoleted, overloaded panelboard with 12 lighting 
and power circuits. Could the number of circuits be increased with- 
out removing the existing box or adding conduit? Yes, and at the 
right is the result! 


Sovare D’s Conversion Plan modernizes ob- SEND FOR YOUR FREE COPY 

solete panelboards—provides extra circuits, re- OF “more capacity” | 
quires no extra space. Here are definite results Fa, figures, pictures of actual ' Mo re 
Square D Panelboard Conversion has produced = Square D Panelboard Conversions pet] oF) Cit 


in scores of plants throughout the country: . showing you how Square D's / M7TTAS 
Conversion Plan gives you up to | | MIS SPEEDY 


elncreases panelboard capacities; adds modern 300% more capacity with a mini- | | $tate O 
circuit breaker convenience and protection. mum of time and labor. Your copy | JIM wttB0aRp 
¢ Utilizes existing conduits and boxes. is FREE—mail coupon today! j VERSion PLAN 

¢ Conserves power previously lost through : ——_ 
overloads. sunainiahinscbiennialiiitntiaseiiamineninaiatini 
¢ Eliminates the replacement of branch circuit + SQUARE D COMPANY 
switches, fuses and fuse clips, due to excessive 6060 Rivard Street, Detroit 11, Michigan 
heating. 
Get the complete Panelboard Conversion Plan 
story from your Square D Field Engineer. . . or 
mail the coupon for free illustrated booklet 
showing actual Conversion Plan results. 





SQUARE J) COMPANY 


DETROIT MILWAUKEE . LOS, ANGELES 








